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It’s called the TIGER frame for boys 
... a handsome new design for 
rough-and-tumble wear in a choice of 
zyl-and-clear colors: Leopard Black, 
Bengal Brown and Tawny Gray. 


TIGER FEATURES: 
7 Extra-sturdy “Metal-Mite” front and temples 


(each has an embedded metal core) 
2 “Hidden Hinge” (Hinges won’t loosen or break out a 
of front or temples) € cu 
3 “Wonda-Fit” adjustable pad (a first for the perfect fit in zyl eyewear 
for children). Available with conventional pads, too! 5 Sp 


Prescribe TIGER for all 
those active pint-size patients! 


DETAIL: 


BRIDGE EYE 
18 38, 40, 42 
20 38, 40, 42 


TEMPLES 
Riding Bow: Skull: 
5%" to 6” L.O. 5” to 5%" L.O. 


FAITH OF A COMPANY IS 


THE GOOD 


| 
+ 
22 42 
REFLECTED IN ITS PRODUCTS AND POLICIES CONTINENTAL 


The full magnificence of Colorama is revealed through satin 
finished metal, harmoniously inlaid with color blended 
patterns and highlighted by delicate hand engraving. 


LUXURY LADY 
42,44,46/18-20-22-24 42/18-20; 44,46/18-20-22 


ART-CRAFT OPTICAL COMPANY, INC. 
ROCHESTER, NEW YORK 
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@ Bausch & Lomb does wonderful things with plastic 
to fit your younger patients for school, for fashion 

and frolic. Choose children’s frames from the leadership 
line . . . for their superior ophthalmic fitting qualities, 


their extra sturdiness and comfort. 


line of children’s frames 


MISS STARLINE Even in this black-and-white 
picture you can see its gay glitter. Now imagine it in pink, 
brown or blue! Keyhole bridge, modified upswept lens shape. 


7O7 JR. Handsome! Same dash, same bold, simple lines 
as the B&L 707 that’s so popular with Dads. Keyhole 
bridge, in Black Briar/Crystal, Brownwood/Crystal, 
Bronze Haze, Smoke Haze. 


BRIGHT BELLE BALuminum on crystal, 
in Ice Blue, Jewel Pink, Cocoa. 


APACHE Boys’ keyhole bridge, in Black Briar 
or Brownwood on Crystal. 


SCHOOL BELLE Keyhole bridge, in Sparkle Blue, 
Sparkle White, Sparkle Brown. 


BAUSCH & LOMB 


Made in U.S.A. by the makers of quality, Ray-Ban Sun Glasses, Balomatic 
Projectors, Scientific instruments, Binoculars, Microscopes, Rifle Sights. 
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LOOK ABOUT YOU ... on the 
avenues ... in the meeting places 
. around the luncheon tables 
of your town. Metal frames are 
making a comeback, and a strong 
one to boot! 


Not that metal, as an eyewear 
fashion accessory, ever went 
completely out of style, but we 
did witness a large-scale swing 
to plastic frames during the ‘40s 
and "50s. Of course, two wars 
had a lot to do with that. 


in January 1960, Styl-Optics, 
Inc. (then of New York) known 
for decades as a master metal- 
frame manufacturer, became a 
subsidiary of Liberty Optical, and 
under the expert guidance of 
Liberty fashion designers, devel- 
oped what has fast become 
one of America’s. most popular 
metal frames for men—the 
DEL PRADO. 


Featuring anodized aluminum 
top rims and temples (the latter 
with superbly finished ‘dipped- 
tips’) the DEL PRADO has just 
the right shape and neat appear- 
ance to make all men feel and 
look their very best in glasses. 
That name again? 


DEL PRADO 


Sizes: 44/20-22-24. 46/20-22-24, 48/20-22-24 
Coters: Biack, Brown, Gunmetal (Bright or Satin) 
Temples: SMa", LO. Dipped Tip) 


STYL-OPTICS, INC. 


24 Beach St. + Newark 2, New Jersey 
Subsudeary of Liberty Manutactureng Co, lac. 
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for full enjoyment of life after 50 


Forty million presbyopes 50 and over need clear, 
comfortable vision in all three visual fields. The 
Rx’s which correct for 1) distance, 2) intermediate 
and 3) reading will give them the full seeing 
enjoyment of life. 

With the new easy-to-use Univis “3-Fields 
Demonstrator” you can now show your patients 
the sharp, clear, full-range vision your Rx can bring 
them with CV lenses. In one minute you can com- 
pare blurred vision and sharp vision at all three 

ing distances. 


UNIVIS inc. 


VISION PARK, FORT LAUDERDALE, FLORIDA 


Your prescription records indicate which pres- 
byopic patients you can help with Continuous 
Visio: m® lenses. Why not show them how your 


. 
® 
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— 
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Ye 

provide lor aul three Visual WIL 
at. benefit your patients and build your practice. ¢ 

i TO: Professional Services Division, Univis, Inc. 1 a 
Vision Park, Fort Lauderdale, Florida 
Address 


Shuron has adopted a new symbol, a modern link between the solid achievements 
of the past and our dynamic plans for the future. As you see more and more of this 
trademark and as the new Shuron gold color becomes familiar to you, let it sym- 
bolize the progress and service that Shuron offers you and the public we all serve. 


SHURON OPTICAL COMPANY, ROCHESTER, NEW YORK 
A DIVISION 
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SIZES 
X-SPAN multifocal area is 62% 
greater than 22 seg. size shown 
below. This larger seg. size 
adds much to ec patient’s 
comfort... 


Better vision through proper eye care is the 


aim of the OMA-BVI public education program. 


X-Cel Optical Company is pleased 
to contribute to the support of this program. 


X-CEL — MORE THAN A NAME —-A SYMBOL OF QUALITY 


“35 MM————+| 
THIS NEW MULTIFOCAL BLANK 
BY X-CEL GIVES PATIENTS A 
62% WIDER FIELD OF VISION 


You and your patients will appreciate 
X-SPAN, the new multifocal blank now 
available from X-Cel. You'll appreciate 
the perfect quality we deliver in every 
lens. The proportioning of X-SPAN nuulti- 
focal blanks is always exact and the opti- 
cal center is located where it should be... 
below the division line, Your presbyope ° 
patient will enjoy an expanded field of 
vision and greater multifocal comfort than 


ever before. 


X-SPAN multifocal blanks are available 
in D835 seg. size in clear plus a range 
of tinted shades. All are manufactured 
using X-Cel’s exclusive Neutra-Line 
Process. This special treatment and extra 
care in manufacture takes the “glare” out 
of the fusing line. Order your supply of 
X-Cel X-SPAN blanks now, while this 
message has your attention. They are 
guaranteed to satisfy. 


X-CEL OPTICAL CO. 


DEPT. AX(BX) * SAUK RAPIDS, MINNESOTA 
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New American Optical showpiece design. . 
light, bright, beguilingly feminine. 


ry 


greater comfort. 


SILVER ONYX, 


SILVER SLATE 


BLACK STAR, 


BROWN STAR, 


Sizes: 44-18, 20, 22, 24 
46-18, 20, 22, 24 
48-20, 22, 24 
Temple lengths: 54”, 5%”, 5%”, 6” 


New Showtime nasal pads 
have greater bearing sur- 
face and less clockwise spin 
for better weight balance, 


Showtime 


AO steals the scene with this zyl and 
gold-filled combination frame that’s 
rating rave reviews for its slim silhou- 
ette, appealing shape. Also featured are 
AO’s famed RED DOT hinge construc- 
tion and a new nasal pad design that 
balances the weight more comfortably, 
holds adjustment better. Showtime! 
Available soon in a cast of high-fash- 
ioned colors — through your local AO 
Branch or AO Franchised Distributor. 


American & Optical 


COMPANY 


Since 1833 ... Better Vision for Better Living 


: 


Why Substitute 
When You 
Can Have... 


One of America’s Finest 
Absorptive Lenses. 


—THERMINON LENS CORP. 
63RD AT UNIVERSITY 
DES MOINES, IOWA 


COMPLETE OPHTHALMIC 


to the PROFESSION 
Puttisiont GRINDING 


K MATERIALS 
Craflamanshya 


CONVENIENTLY LOCATED 
St. Paul, Minn. * Austin, Minn. « Bemidji, Minn. 
Watertown, $.D. Grand Forks, N.D. 


‘3 THE WALMAN OPTICAL COMPANY 
229 Medical Arts Building Minneapolis 2, Minnesota 
FOUNDED IN NINETEEN HUNDRED FIFTEEN 


offer Cosma-Kleen—the 
ideal eyeglass 
lens cleaner 


Bright green printing on a smart, snowy- 
white squeeze bottle . . . fits easily into a 
handbag or coat pocket, desk drawer 


50 free botties with every order of 500 or more 
100 free botties with every order of 1000 or more 


ORDER FROM YOUR OPHTHALMIC SUPPLIER 


Precision-Cosmet 
Company, Inc. 
529 So. 7th Street « Minneapolis 15, Minn. 


Please send botties of Cosma-Kieen. 
imprint copy is enclosed. 
AJ 51 
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PERSONALIZED 
Personalized br. John Doe 
Thre Alt Reliable to remind 1000 Mein Street 
potents Phone FE 2-0000 
service! 
Imprinted (4-5 lines)..........$23.50 per 100 postpaid 
SINCE NY 1915 
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HOW VERSATILE CAN ONE FRAME BE? 


F the frame happens to be Liberty’s Par Keyhole, you can safely 
say extremely versatile, as the specifications below will illustrate. 


$4/18-20, $6/18-20-22, 38/18-20-22, 40/18-20-22. 

17 ADULT SIZES: « -22-24, 44/18-20-22-24-26, 46/20-22-24-26, 48/20-22-24-26. 
10 SOLID COLORS: h, Demi-Amber, Demi-Blonde, Black*, Redwood, Black- 
wood, Charcoal B . Tuxedo Blue, Gunsmoke, Brownsmoke. 

TWO TONE GOLORS: Demi-Amber, Demi-Blonde, Black*, Cordovan, Redwood, 
Brown, Tuxedo Blue, Bro 

7 CLEARBRIDGE S: Redwood, Blackwood, Charcoal Brown, Tuxedo Blue, 
Gunsmoke, Black, moke. 


5 er ie, TEMPLES: Wide Taperflexr, 5” thru 7” LO; Regular Taper- 

%” LO; Taper-Gle (Gold or Platinum Anodized Lurium), 5%” thru 
O; Wide Ridin 7 Bow, 5” thru 7” LO; Cable-Glo (Gold or Platinum Anodized 
Lurium) 5%” thru 7 


*Neot available in Junior = 320 


L LIBERTY OPTICAL «+ NEWARK 2. NEW JERSEY 


IN CLEARBRIDGE IN JUNIOR 


Sizes 
Solid and Two-Tone Colors with Wide Riding Bow or Cable-Glo Temples 


Liberty's PAR KEYHOLE *320 festures NYLOK® self-tocking screws! 
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BENSON’S 


No Charge for Replacements 


now all genuine Benson HARDRx. 
Toughened Lenses (of same Rx) 
accidentally broken within 
one year from date of purchase 
will be replaced 


WITHOUT CHARGE! 


Warranty 


YEAR CEMENT 
REPLACEMENT ye pe REPLACED Sase of breakage this 
on Witt YEA’ to certificate 
ses OF SAME PRESS TY OREAK Prescribing doctor," Presented with broken 
LEN HARG 1CaTE. 
wiTHouT THIS CERTIF 
oF DATE ol 


All Benson HARDR«x Lenses are drop-ball tested with 
5/8" diameter steel ball dropped from a height of 50’. 


make protection a part of every prescription... 


BENSON OPTICAL COMPANY 


Executive Offices + 1812 Park Ave., Minneapolis / specialists in prescription optics since 1913 


COMPLETE LABORATORIES CONVENIENTLY LOCATED IN UPPER MIDWEST CITIES 


; HardRs your DOT breakage. ry = 
Your new cements * hazard of br = 
jon educe safety. 
vempered 1° margin of 
fore, sive 
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VISION SCREENING WITH A SNELLEN CHART* 


Henry B. Peterst 
School of Optometry, University of California 
Berkeley, California 


The publication of Vision Screening for Elementary Schools: 
The Orinda Study’ in 1959 brought into sharp focus numerous prob- 
lems of vision screening of elementary school children. The Study. 
based on a three-year comparative examination of more than a thou- 
sand school children in Orinda, California, concluded that one technique, 
the Modified Clinical Technique, was by far the most efficient means 
of identifying those children in need of professional vision attention. 
The use of this Modified Clinical Technique in California has rapidly 
increased to the point where almost one hundred thousand elementary 
school children will be given this series of tests during this year 
(1960-1961). 

In a recent issue of California’s Health? a report on vision screen- 
ing in Contra Costa County states: “The results . . . leave no 
doubt that the Modified Clinical Technique identified many eye 
defects which would have gone undetected by the previously used Snellen 
acuity and plus sphere procedures.” 

There has also developed, however, a vocal opposition to The 
Orinda Study and to the Modified Clinical Technique. The National 
Foundation for Medical Eye Care* and its alter ego in California, The 
California Medical Eye Council,* have issued pamphlets directly and 
indirectly indicating that “‘Visual acuity testing with the Snellen chart 
is the only important test which need be performed in the schools.” 
Lawson, McGuigan and Fricke® and Foote*® of the National Society for 
the Prevention of Blindness also argue for the Snellen test. 

The California State Department of Education and the California 
State Department of Public Health have recognized the development of 
this conflict and acknowledged the discrepancy between their own 
procedures’ and those recommended in The Orinda Study. They have 


*Read before the 39th annual meeting of the California Educational Research Associa- 
tion, Palo Alto, California, March 4, 1961. For publication in the September, 1961, 
issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN 
ACADEMY OF OPTOMETRY. 

TOptometrist. M.A. Associate Clinical Professor. Fellow, American Academy of 
Optometry. 
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VISION SCREENING WITH A SNELLEN CHART—PETERS 


appointed an advisory committee to review this whole matter of vision 
screening. 

The purpose of this paper is to investigate the efficiency of the 
Snellen test as used in vision screening. It is not the purpose of this 
paper to further elaborate The Orinda Study nor to show the efficiency 
of the Modified Clinical Technique. This has been done already and 
is available to those interested. It is hoped that this discussion will be 
of assistance to school administrators in selecting vision-screening pro- 
grams for their schools; to optometrists and ophthalmologists in placing 
the vision-screening problems in proper perspective and in establishing 
interprofessional agreement; to the State representatives of Health and 
Education in formulating recommended procedures; and, finally, to 
the parents and children for whose benefit these programs are designed. 

California law (Education Code 16482) states that ““The gov- 


erning board of any school district shall . . . provide for the testing 
of the sight . . . of each pupil. . . . The test shall be adequate 
in nature. . . ."" The question, then, is simple: Is the Snellen visual 


acuity test “‘adequate’’? To answer this seemingly simple question, we 
must first consider ten preparatory questions: (1) What is the 
reliability of the Snellen test? (2) What is the validity of the Snellen 
test as used in vision screening, as determined by comparison of its 
results with clinical measurements of visual acuity by optometrists and 
ophthalmologists? (3) What is the influence of the training of the 
tester on the efficiency of the Snellen test? (4) What is the distribu- 
tion of Snellen visual acuity scores at each grade from one to seven? 
(5) What percentage of correct referrals would be found by Snellen 
acuity screening at each grade level? (6) What percentage of those 
who fail each level of visual acuity would be correct referrals? (7) 
What is the under-referral and over-referral problem in Snellen visual 
acuity screening? (8) What are the vision characteristics of those 
who fail and those who pass a visual acuity screening? (9) Is there 
a problem of detecting amblyopia ex anopsia? (10) What is the 
problem of determining standards for referral and their relation to 
screening test design? 

The Snellen visual acuity chart usually contains rows of figures 
(letters, tumbled E's, numbers, etc.) arranged in graded series of sizes 
(see Figure 1). Each of the rows of figures is given a notation, that 
is, 20/20, 20/25, 20/30, . . . 20/400. The upper number indicates 
the distance at which the test is made, usually twenty feet. The lower 
number indicates the distance at which the letters in that row would 
subtend an angle of five minutes of arc and the detail of the letter sub- 
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SNELLEN VISUAL ACUITY TEST CHARTS 


FELOPZD 


DEFPOTEC Ewsamwame 


tend an angle of one minute of arc. The basic assumption is that the 
“normal” eye can resolve the detail and ‘‘read” a letter subtending 
an angle of five minutes of arc (20/20). Since all the various-sized 
letters are at the same distance, persons with reduced vision may have 
their visuai acuity expressed as 20/40, 20/100, or similar notations. 
The row of smallest letters read correctly ‘‘identifies’’ the person's visual 
acuity. When testing younger children the figures are usually presented 
one at a time. 
RELIABILITY OF THE SNELLEN TEST 

The reliability of a test is simply a measure of its repeatability. 
Do the same children perform the same way when given the same test 
under the same conditions on two occasions? The reliability of the 
Snellen visual acuity test has been found to be between 0.80 and 0.88 
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VISION SCREENING WITH A SNELLEN CHART—PETERS 


by Sulzman, Cook, and Bartlett* and also by Gordon, Zeidner, 
Zagorski, and Uhlaner.® This degree of reliability is considered quite 
good in vision testing. 

The conditions imposed here, however, are worth noting; the same 
test to the same children under the same conditions. There are several 
factors that can produce variations in performance, and testers should 
be aware of these. Although the Snellen test seems simple, it is really 
a complex psychosphysical measurement involving perception, judg- 
ment, and knowledge, as well as the optics of the eye and the physiology 
of the photoreceptors and nervous system. Some of the factors that 
can influence this measurement have to do with the test conditions: 
the exact distance from the child to the chart, the amount and distribu- 
tion of light on the chart, the contrast between the test characters and 
the background (which can be affected by the cleanliness of chart) and 
the kind of surrounding area. Some of the factors have to do with 
the test procedure and the tester: the presentation of one letter at 2 
time or a line at a time, acceptance or rejection of guesses, method of 
scoring (first miss or first two consecutive misses, etc.), attitude, and 
explanation given. Still other factors have to do with the child: 
familiarity with the test characters, understanding of what is desired, 
previous experience, effect of distractions such as noise, physical and 
emotional state, and, most important, state of visual adaptation (Did 
the child just come from a bright play yard or from seeing a movie in a 
darkened classroom?). All these factors must be given careful attention 
in order to obtain the desired reliability. 


VALIDITY OF THE SNELLEN TEST 


The validity of a test is its ability to measure a function according 
to an accepted standard. The validity of the Snellen test in screening is 
determined by comparing its scores with the clinical measurements of 
visual acuity by optometrists and ophthalmologists. Although there 
are many methods used to measure the resolving power of :he eye (the 
ability to discriminate detail), there is not an exact correspondence 
between these methods.'® But since almost all optometrists and oph- 
thalmologists use some form of the Snellen test to measure visual acuity 
in their clinical practice, these other methods can, for our purposes, 
be ignored. When the clinical visual acuity measurements made by 
optometrists were compared with the clinical visual acuity measure- 
ments by ophthalmologists on the same children, the correlation was 
+ 0.94. Comparing the screening Snellen acuity measurements made 
by the optometrists using the Modified Clinical Technique with the 
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clinical measurements at the University of California School of Op- 
tometry (to eliminate differences in training of the testers), we found 
the correlation coefficient to be + 0.91. Thus we can conclude that the 
Snellen visual acuity test is a valid one to use in a vision-screening 
program. 

TRAINING OF THE TESTER 

The Orinda Study presents a unique opportunity to evaluate the 
influence of the tester’s training on the accuracy of visual acuity testing. 
Teachers, experienced school nurses, and optometrists all performed 
visual acuity tests as part of their screening techniques. When their 
measurements are compared with the clinical measurements made by 
the optometrists and ophthalmologists, the correlation coefficients r~ 
(N = 893) are: teacher +0.68, nurse +0.71, and optometrist 
+ 0.83. Similar but smaller differences were found in The St. Louis 
Study,'' by Crane, et al., in which results obtained by teacher, nurse. 
and a trained technician were compared. Gutman!? confirms that this 
difference in screening efficiency is due to the training of the tester. 
Clearly, the greater the amount of training of the tester, the more 
accurate will be the result of visual acuity testing. 

DISTRIBUTION OF ACUITY 

If a visual acuity test is given to elementary school children, some 
will pass and some will fail each level of acuity. In Figure 2 is plotted 
the percentage of the sample who reach each level of visual acuity at 
each grade in school. The data are taken from The Orinda Study and 
were made on an “‘as is’’ basis; that is, children who wore spectacles 
were tested with these in place. The graph dramatically illustrates 
that the percentage of children with 20/20 (normal acuity) increases 
rapidly in the first three grades and then decreases. The upward swing 
of the curve has been noted by many, and is generally thought to be 
related to the maturation of the visual processes. The downward slope 
of all the curves, indicating a reduction of visual acuity after the third 
grade, is directly related to the development of myopia at this age. 
These are basic data and should be carefully considered in relation to 
what may be expected in visual acuity screening. 

It should be noted that if mean and standard-deviation data are 
determined for this material, a graph similar to Figure 3 is obtained.' 
Although this type of analysis is not strictly applicable to Snellen 
visual acuity measurements, since the Snellen scale is an ordinal scale 


*, (tau) is used here instead of Pearsonian r since visual acuity is on an ordinal scale 
of discrete but unequal steps and a rank correlation method is preferred. 
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VISUAL ACUITY AND GRADE 


ACUITY 


8 
B 


SNELLEN VISUAL ACUITY 


PASSING EACH LEVEL OF VISUAL 


PERCENTAGE OF CHILDREN AT EACH GRADE 


6 7 


of unequal intervals, relatively little error is introduced in general 
interpretation. 
CORRECT REFERRALS FOUND BY SNELLEN TEST 


We have seen that the Snellen test is both reliable and valid. 
How efficient is it, then, in finding the correct referrals in the school 
population? This answer obviously depends on the definition of a 
“correct referral.’” Let us, for the moment, adopt the criteria used by 
The Orinda Study for determining correct referrals. These criteria 
were carefully developed and, though perhaps not ail agree, will at 
least serve as a clearly stated set of reference points that represent both 
optometric and ophthalmological opinion. These criteria are given in 
Table I. The percentage of children who are correct referrals by these 
criteria at each grade level is shown in Figure 4. 

It has been shown that the percentage of children with each level 
of visual acuity varies with the grade in school. If we select a given 
level of visual acuity as the cut-off point, say 20/30, then all those 
with a visual acuity of 20/25 and 20/20 will pass. All others will 
fail. Some of those failures may be over-referrals (unnecessary referrals) 
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Table I—Clinical Criteria for Referral 
Orinda Vision Study 


Characteristic Measured Criteria of referral 


Visual acuity... ........... 20/40 or less, either eye 


Refractive error 
Hyperopia _... + 1.50 D.S. or more 
Myopia .. : _....... — 0.50 D.S. or more 
Astigmatism D.C. or more 


Coordination 
At distance (20 feet 
Esophoria 
Exophoria 
Hyperphoria 2A or more 


At near (16 inches) 


Hyperphoria 


verified pathology or medical 
anomaly of eye and/or adnexa 


ree FIGURE 3 MEAN VISUAL ACUITY a 
+1 STODEV. 
20/5 
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CORRECT REFERRALS 
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and some of those who pass may need attention, that is, be under- 
referrals. If the visual acuity cut-off point is changed, it will produce 
different numbers of both under-referrals and over-referrals. In Figure 
5 is presented the percentage of the correct referrals who would be found 
by Snellen visual acuity testing using each level of acuity at each grade. 
Thus, if 20/30 is the cut-off point, only about 40 per cent of the 
correct referrals from the first grade would fail, 50 per cent from the 
third grade, 70 per cent from the sixth. If 20/40 is used as the cut-off 
point, only about 30 per cent of the correct referrals from the first 
grade would fail, 40 per cent from the third grade, 57 per cent from 
the sixth. In general, this graph indicates that the higher the level of 
nase CONNECT REFERRALS FOUND BY SNELLEN 
FALURE ON SNELLEN VISUAL SCREENS 
100 T 
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rieurne 6 ANALYSIS OF SNELLEN FAILURES 
THE PERCENTAGE OF THOSE THAT FA SNELLEN TEST 
WHO ARE CORRECT-REFERRALS 
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visual acuity required to pass, even up to 20/20, the greater the per- 
centage of correct referrals who will be found. 
ANALYSIS OF THOSE WHO FAIL VISUAL ACUITY 

The above analysis would indicate that higher levels of visual 
acuity should be required in vision screening. Although it is true that 
these higher levels fail a greater percentage of the correct referrals, this 
is only half the story. The higher levels of visual acuity also fail many 
children unnecessarily. In Figure 6 is presented the percentage of those 
failing each level of visual acuity who would be classified as correct 
referrals. The distance from each line to the top of the graph represents 
the percentage of over-referrals. It is readily seen that if 20/40 is used 
as the cut-off point, approximately 95 per cent of those who fail will 
be correct referrals, only 5 per cent over-referrals. If 20/30 is used, 
aproximately 80 per cent will be correct referrals, and 20 per cent 
over-referrals. Both 20/25 and 20/20 give so many over-referrals as 
to be unusable cut-off points, particularly for the lower grades. 
UNDER-REFERRAL VS. OVER-REFERRAL 

Here, then, is the dilemma involved in using the Snellen visual 
acuity test as a screening program. If we use 20/40 as the cut-off 
point, 95 per cent of those who fail will be correct referrals, but we 
will miss 70 per cent of the correct referrals in the first grade, 37 per 
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cent of them in the seventh grade. If we use 20/30 as the cut-off 
point, 80 per cent of those who fail will be correct referrals (20 per cent 
over-referrals), but we will miss 60 per cent of the correct referrals in 
the first grade and 23 per cent in the seventh grade. Thus, the higher 
the standard to pass, the greater the number of correct referrals, but 
also the greater the number of unnecessary referrals. If the standards 
are lowered to reduce the number of unnecessary referrals, then the num- 
ber of correct referrals will be fewer and the number of correct referrals 
missed will be greater. 
THE VISION CHARACTERISTICS OF THOSE 
WHO PASS AND THOSE WHO FAIL 

In discussing the reliability of the Snellen test, we listed some of 
the factors that influence this measurement. These are the factors of 
testing conditions, design, procedures, and the condition of the child. 
In addition to these, the performance of the individual child will be 
influenced by his visual characteristics. The visual characteristics that 
affect visual acuity are .efractive errors, amblyopia, and organic problems. 

Refractive errors include myopia (near-sightedness), hyperopia 
(far-sightedness), astigmatism, and anisometropia (difference between 
the two eyes). As uncorrected myopia increases, the visual acuity de- 
creases in an almost direct, linear relationship. Consequently, we 
expect to find the myopic children in the “‘fail’’ group. Hyperopia does 
not show this simple relationship to visual acuity, particularly in those 
children with an active focusing ability that compensates for the refrac- 
tive error. A considerable amount of hyperopia may be present with 
very little affect on visual acuity. Only those children with high degrees 
of hyperopia may be expected in the “‘fail’’ group. Roughly speaking. 
astigmatism is about one-half as effective as myopia in reducing visual 
acuity. This relationship is graphically shown in Figure 7. Anisome- 
tropia presents a more complicated problem. Since this is a difference 
between the two eyes of an individual its affect on visual acuity depends 
on whether both eyes are myopic (one more than the other), whether 
both are hyperopic, or whether one is myopic and one hyperopic. This 
is further complicated by the presence of different amounts of astig- 
matism and, of course, by the amount of the difference between the 
eyes. Usually the visual acuity of each eye will be related to the refrac- 
tive error of that eye, but when the difference between the two is large, 
particularly in hyperopia, there may be a disproportionate reduction of 
visual acuity in the eye with the greater refractive error. In these cir- 
cumstances amblyopia may be present. 
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Amblyopia is an anomaly of vision in which there is reduced visual 
acuity not explainable by uncorrected refractive errors, or by structural 
or pathological defects of the eye or its neural connections. It is usually 
related to anisometropia or the coordination problems of esotropia and 
exotropia. However, amblyopia may occur by itself in some cases. 
If the refractive error is corrected with lenses, the amblyopic eye will 
still show reduced visual acuity. It is sometimes amenable to special 
treatment. 

Finally, those organic problems that interfere with light trans- 
mission, image formation, or the functioning of the retina or neural 
pathway will reduce visual acuity. 

So, among those children who “‘fail’’ the visual acuity test we can 
expect to find almost all the myopes, a few high hyperopes, some of 
the astigmats, some with anisometropia, most of those with amblyopia. 
and a few of those with organic problems. There will also be some 
who have normal eyes and therefore are over-referrals or unnecessary 
referrals. These have been described above, where it was shown that the 
percentage of over-referrals is 20 per cent if 20/30 is the cut-off point 
and 5 per cent if 20/40 is the cut-off point. 

What are the visual characteristics of those who ‘‘pass’’ the visual 
acuity test? Obviously included in this group would be almost all 
the children with “‘normal”’ vision, since this is one of the criteria of 
normality. In The Orinda Study 83 per cent of the children are in 
this classification, that is, have no referrable vision problem (17 per 
cent are correct referrals). But if the most commonly recommended 
cut-off point, 20/40, is used, 92 per cent of the children will pass the 
Snellen visual acuity test (only 8 per cent will fail). Therefore there 
must be 9 per cent who pass the acuity test but have vision problems: 
the visual acuity test identifies less than half of those with vision prob- 
lems. If we know from the preceding paragraph the vision characteristics 
of those that fail the acuity test, what are the characteristics of those 
under-referrals, the children who pass the acuity test but who have 
vision problems? 

Not all vision problems affect visual acuity (and not all reduced 
acuity indicates a vision problem, as we have seen). Such problems 
are refractive errors, coordination problems, and organic problems. 
These can occur separately or in various combinations. The largest 
group of under-referrals is made up of those who have significant 
coordination problems. More than half of these children had coordina- 
tion problems either as a single defect or in combination with refractive 
errors. Of all the children with coordination problems, 59 per cent 
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are in this group. Perhaps even more important, 42 per cent of those 
children with actually deviated eyes, esotropia or exotropia, are in this 
group. 

The next largest group of under-referrals, and almost equal in 
size to the preceding group, is made up of those who have significant 
refractive errors. Forty-three per cent of all the children with signifi- 
cant refractive errors are in this group. Most of these children had 
hyperopia between + 1.50 and + 4.00 diopters, and in various com- 
binations with astigmatism. Those with simple hyperopic astigmatism, 
up to + 1.50 diopters, a few with myopia of —0.50 to —0.75 diopters, 
and most of those with anisometropia up to 2.25 diopters difference 
between the two eyes, account for the balance. 


The third group of under-referrals is made up of those with 
organic problems. Of the total number of children with organic prob- 
lems of the eyes and adnexa, 72 per cent are in this group. Included are 
most of those with lid infections, congential defects, injuries, and path- 
ologies of the external and internal eye. 

So among those children who “‘pass” visual acuity screening will 
be found not only almost all the normals but also more than half of 
the children with vision problems. These will include more than half 
of those with coordination problems, most of those with hyperopia, 
some with astigmatism, some with low degrees of myopia, most of 
those with anisometropia, and most of those with organic problems. 
DETECTING AMBLYOPIA EX ANOPSIA 

The detection of amblyopia ex anopsia has been declared ‘‘the 
chief problem of ophthalmological diagnosis in young children’’ by 
the California Medical Eye Council.‘ This condition is defined as 
““dimness of vision due to disuse of the eye.’’"* Since this same authority 
recommends only visual acuity testing by a school health nurse for 
the vision screening program, it was considered appropriate to examine 
The Orinda Study data on amblyopia. Of the 1,395 children tested, 
102 (7.3%) children showed a difference of visual acuity between 
the two eyes. Of these 102 children, only 19 (18.4% of the 102, or 
1.4% of the total) had amblyopia. The others had correctable refractive 
errors or organic problems. Of the 19 children with amblyopia, 10 had 
associated strabismus (crossed eyes), 8 had associated anisometropia, 
and | had simple amblyopia. This fairly well describes the mag- 
nitude of the problem. 

The school health nurse tested the visual acuity of these children 
and found 99 to have a difference in visual acuity. Of these 99 there 
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were 53 verified by the clinical examinations, and therefore 46 were 
unnecessary referrals. She failed to detect the difference in visual acuity 
in 49 children. However, of the 19 with amblyopia, the nurse 
detected 13. 

The optometrist using the Modified Clinical Technique also tested 
the visual acuity of these children. He found 103 children with a 
difference in visual acuity, 102 of which were verified by the clinical 
examinations. Therefore he had one unnecessary referral and missed 
none. Of the 19 children with amblyopia, all 19 were detected by 
the optometrists. Obviously, if our primary concern is the detection of 
amblyopia, the M.C.T. should be used in the schools. 
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FigureIo PROFESSIONAL QUESTIONNAIRE - rerractive ERROR 
ASTIGMATISM AND ANISOME TROPIA 
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STANDARDS FOR REFERRAL 

It is apparent from the preceding discussion that the standards for 
referral are of utmost importance both in designing a vision-screening 
program and in evaluating various possible designs. The Orinda Study 
went to considerable lengths to answer the question: What is a correct 
referral? Three distinct approaches were used: (1) a graphical 
analysis of decisions by the staff optometrists and ophthalmologists 
of the need of individual children for professional attention; (2) a 
questionnaire on referral standards sent to ophthalmologists and optome- 
trists all over the United States; and (3) a statistical approach based 
on the variability of each measurement. There are some ophthalmolo- 
gists and some optometrists who are not in agreement with the referral 
standards evolved by The Orinda Study. But most authorities agree 
that uniform clinical criteria are a necessity and that much of the 
present confusion in vision screening is due to wide disagreement among 
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12 PROFESSIONAL QUESTIONNAIRE - coorpination 
EXOPHORIA AND ESOPHORIA AT NEAR (16 INCHES) 


= 


ophthalmic practitioners on what degree of visual disability requires 
professional care.'* 

Two studies of the opinions of eye and vision specialists on this 
problem are available. One is a study done by Lancaster, et al., of the 
opinion of New England ophthalmologists,’ the other is The Orinda 
Study questionnaire addressed to optometrists and ophthalmologists. 

Lancaster obtained replies from 149 ophthalmologists, and The 
Orinda Study obtained replies from 279 optometrists and 261 oph- 
thalmologists. The results of these two studies are plotted on the 
same graphs (Figures 8-13) showing the percentage of optometric and 
ophthalmological agreement on various levels of clinical criteria. These 
are cumulative percentage plots; that is, it is assumed that if a doctor 
gave a lower value he would also agree that a greater error would also 
be a correct referral. For example, in Figure 8 is shown the answers 
on the question of visual acuity. Approximately 22 per cent of the 
optometrists and 6 per cent of the ophthalmologists would agree that 
a child with 20/25 visual acuity should be referred; 75 per cent 
of the optometrists and 50 per cent of the ophthalmologists would agree 
that a child with 20/30 visual acuity should be referred; and 98 
per cent of the optometrists and 95 per cent of the ophthalmologists 
would agree that a child with 20/40 visual acuity should be referred. 

From an inspection of these graphs, it is apparent that the oph- 
thalmologists answering the New England study gave answers similar 
to those answering The Orinda Study. It is also apparent that there 
is a wide variation on referral criteria among the ophthalmologists 
and among the optometrists, as well as a difference between the two 
professions on these criteria. These variations are particularly notice- 
able in the measures of coordination, esophoria and exophoria at dis- 
tance and near. 
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HYPERPHORIA AT DISTANCE AND NEAR 

100 

90 


HYPERPHORIA PRISM DIOPTERS 


Now if we wish to play it safe and obtain 100 per cent agree- 
ment on referral criteria, we would have to use the extreme answers to 
each question. This would not be acceptable to the majority, however, 
because they would quite rightly feel that many children would be 
passed who should be under observation or treatment. This question 
of universally accepted standards, then, is a double-edged sword: the 
greater the percentage agreement on a particular cut-off point for correct 
referral, the greater the percentage who feel that some smaller amount 
of error should be referred. To compare our standards with The Orinda 
Study criteria, let us consider 50 per cent agreement, which would mean 
that half would think the standards should be higher, half that they 
should be lower. Let us also consider a conservative 75 per cent agree- 
ment. The results are shown in Table II. It is obvious from the 
graphs that the ophthalmologists are more diverse in their opinions 
and tend toward lower standards of vision performance. But if these 
standards are compared with those of The Orinda Study, the differences 
are relatively small and would have little effect on the observations 
presented here. 

If these two studies are representative of the opinion of the 
optometrists and ophthalmologists of the country, and their similarity 
indicates that they are, then we must accept this broad definition of 
what constitutes a vision problem. This sampling of professional 
opinion indicates that we cannot restrict the definition to a given level 
of visual acuity. If we accept the more comprehensive definition of a 
vision problem as developed by The Orinda Study and as indicated 
by the professional questionnaires, then we see that visual acuity screen- 
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Table II—Clinical Criteria for Referral 
Questionnaires 


Ophthalmologists Optometrists 
Orinda 50% 75% 50% 75% 
Characteristic Study Agree Agree Agree Agree 
Visual Acuity eee 20/40 20/30 20/40 20/30 20/40 
Refractive Error 
Hyperopia +1.50 +1.75 + 2.00 +1.25 +1.50 
Myopia : ; — 0.50 — 0.50 — 0.75 — 0.50 — 0.50 
Astigmatism 1.00 0.75 1.00 0.75 0.75 
Anisometropia 1.00 1.00 2.00 0.75 1.00 
Coordination 
At Distance (20 feet) 
Esophoria : 5A 6A 104 3A 4A 
Exophoria 5A 6A 104 44 5A 
Hyperphoria 2A 1.54 24a 1A 1.54 
Tropia aril Any Any Any Any Any 
At Near (16 inches) 
Esophoria 6A 6A 104 2A 4A 
Exophoria 104 104 124A 104 104 
Hyperphoria - 28 1.54 2A lA 1.54 
Tropia Any Any Any Any Any 


ing will identify less than half of those children who should be referred. 
The Snellen visual acuity screening will ‘‘pass’’ significant numbers of 
children with vision problems who most optometrists and ophthalmolo- 
gists would agree should be referred. It must be concluded that the 
Snellen acuity test is not an “‘adequate’’ screening test of vision, and 
therefore does not fulfill the requirements of the Education Code in 
California. 

SUMMARY 

The Snellen visual acuity test as a vision screening method for 
elementary school children is the subject of this paper. Using data 
collected during The Orinda Study and supplemented by material avail- 
able in the literature, we can say that the Snellen test is both a reliable 
and valid measure of clinical visual acuity. The accuracy of the screen- 
ing measurement depends in part on the training of the tester: optome- 
trists did better than nurses who did better than teachers. 

The Snellen test is not an adequate nor efficient method of finding 
those children in an elementary school population who have vision 
problems. In using the Snellen test in vision screening the higher the 
acuity standard required to pass, the greater the number of correct 
referrals identified, but also the greater the number of unnecessary 
referrals. If the standards are lowered to reduce the number of unneces- 
sary referrals, then fewer of the correct referrals will be identified. 
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If 20/40 is the screening cut-off point, 95 per cent of those who fail 
will be correct referrals, but 53 per cent of those who actually need 
professional attention will pass undetected. Not all reduced acuity 
indicates a vision problem, nor does every vision problem effect visual 
acuity. The visual characteristics of those who pass and those who 
fail Snellen visual acuity screening are explored in detail. 

An examination of the professional opinion of optometrists and 
ophthalmologists indicates that the definition of a referrable vision 
problem cannot be restricted to a particular level of visual acuity. The 
Snellen visual acuity screening will ‘‘pass’’ significant numbers of 
children with vision problems who most optometrists and ophthalmolo- 
gists would agree should be referred. It is concluded that the Snellen 
test is not an adequate screening test of vision and does not fulfill the 
requirements of the Education Code of the State of California. 
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RETINOSCOPY DEMONSTRATION PROJECTOR* 


Merrill J. Allen? 
Division of Optometry, Indiana University 
Bloomington, Indiana 


The projector described below was designed to fill the need for 
an effective group teaching instrument which could make the principles 
of retinoscopy obvious and understandable. It permits the demonstra- 
tion of several difficult types of pupil reflexes often encountered. For 
example, the instructor can show astigmatism, off-axis effects, scissors 
movement, spherical aberration, chromatic aberration and keratoconus, 
and demonstrate how each may be handled properly. 

Figure | is a photograph of the instrument while Figure 2 shows 
the optics involved. The instrument is about 50 cm. long. Trial lenses 
or aberration lenses may be inserted in the upper slot at the center of 
the instrument. The light housing at the right may be moved from 
side to side or forward and backward along the axis of the projector. 
The small upper tube extending from the light housing contains 
lens L, and throws an image of the filament of the projection bulb S. 


Fig. 1 


*Read before the annual meeting of the American Academy of Optometry, San Fran- 
cisco, California, December 11, 1960. For publication in the September, 1961, issue 
of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN 
ACADEMY OF OPTOMETRY. 

+Optometrist. Ph.D., Member of faculty. Fellow, American Academy of Optometry. 
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Fig. 2 


onto a remote screen to indicate movement of the retinoscope beam 
across the patient's face, while the main projector throws an image of 
L, Le on the screen to simulate the patient’s pupil. The rectangular 
handle at the rear of the light housing is heat insulated and is used 
for swinging the light house sideways about a pivot (XX’ of Figure 2) 
and for axially rotating the entire instrument (exclusive of the stand 
and trial lenses), and for moving the light housing along the optic 
axis to simulate myopia or hyperopia or for seeking the neutral posi- 
tion of the reflex in a given meridian. 

Figure 2 shows the optics involved in the projector and how 
they compare with the patient's (P) and examiner's (E) eyes and the 
examiner's retinoscope R. Note that the image on the projection screen 
W agrees with the image on the retina of the examiner E and that the 
image of the retinoscope beam on the patient's retina is simulated by 
the bright filament of the bulb S, in the projector. This provides 
sufficient light to make group study of the appearance of the reflex 
easy when projected onto a screen. 

The observer's pupil in Figure 2 is simulated by a slit A at the 
projection lens, L,. A slit was used to provide greater screen brightness 
than would be possible with a round pupil and to lessen problems of 
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alignment. Round pupil effects can be demonstrated when needed by 
adding a circular aperture over the slit. 

The “working distance’’ from the examiner's pupil to the patient's 
spectacle plane T,, is simulated by the distance from Ty to A. Tx is a 
trial lens holder. Usually the examiner focuses on the plane of the 
patient’s pupil during retinoscopy; however, a presbyopic examiner 
will be focused beyond the pupil unless proper correction is worn. 
Also the young examiner may find himself looking at the aerial image 
from the patient's eye instead of at his pupil. Misleading effects which 
may thus occur can be illustrated with this instrument by changing 
the position of the projecting lens L, so that the image of L,L2 is no 
longer clearly in focus on the screen. 

L, and Lz are +6.00 D. plano convex lenses placed with their 
convex surfaces together to eliminate spherical aberration. By suitable 
arrangements of equal plus and minus lenses, positive and negative 
spherical aberration effects can be obtained. Scissors movements occur 
when such lenses are tilted or if special irregular optics are placed in 
the projector. Special lens holders permit proper placement of such 
combinations of lenses in the projector. 

Astigmatism without scissors movement is easily demonstrated by 
using a trial lens cylinder in the trial lens cells Ty. It can be corrected 
very realistically by an opposite power cylinder placed beside it in the 
projector. If an axis error is made in placing the correcting cylinder, 
it is immediately apparent in the appearance of the reflex. 

The use of this instrument in teaching and for illustrating subtle 
points about neutralizing particular conditions, as during clinic opera- 
tion, has demonstrated its flexibility and versatility. This together with 
the ability to show the various phenomena to a dozen or more students 
at a time suggests that instruments such as the one described will pro- 
vide useful additional teaching aids in refraction training. 
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AMBLYOPIA EX ANOPSIA* 


Max Schaperot 
Los Angeles College of Optometry 
Los Angeles, California 


INTRODUCTION 

Amblyopia may be defined as reduced vision not correctable by 
refractive means and not attributed to any obvious pathology in the 
ocular media or tissues. This concept of amblyopia is the one most 
generally recognized, and, since it does not preclude histological path- 
ology or anomalies affecting the visual pathways or retinal receptors, 
such terms as alcohol amblyopia and tobacco amblyopia are in com- 
mon usage. 

This definition does not specify or include causes of the reduced 
vision or the level of reduction of visual acuity constituting amblyopia. 
Two approaches may be used to establish the visual acuity criterion: 
(1) amblyopia is considered present when the best attainable visual 
acuity in an eye is at or less than some specified level; (2) when 
the visual acuity of one eye is less than the visual acuity of the other. 
Included in the first concept would be bilateral amblyopia in which 
visual acuity, though equal, is reduced in both eyes. In the second 
approach, if a difference in visual acuity exists between the two eyes, 
the eye with the lower acuity is considered amblyopic. Thus, if the 
visual acuity of one eye is 20/15, and the other is 20/20, the latter eye 
is deemed amblyopic. 

The level of vision constituting clinically significant amblyopia 
varies with the authority. Feldman and Taylor' consider it to be less 
than 20/50; Burian,? McCulloch,* and Costenbader,* 20/40 or less: 
Bourquin,® 20/25 or less; Bangerter,* 20/25 or less, or less than indi- 
cated by the state of health of the eye; and Ramsay,’ 20/20 or less. 
The writer is of the opinion that 20/30 or less may be considered 
clinically sig,.ificant. 

The question as to the causes of the reduced vision is not a simple 
one for there are many possible etiological factors responsible for 
amblyopia. The more commonly referred to types are: toxic ambly- 
opia, hysterical amblyopia, congenital amblyopia, and amblyopia ex 


*Read in an abbreviated and preliminary form before the annual meeting of the Amer- 
ican Academy of Optometry, Chicago, Illinois, December 12, 1959. For publication 
in the September, 1961, issue of the AMERICAN JOURNAL OF OPTOMETRY AND 
ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY. 

F+Optometrist. Member of faculty. Fellow, American Academy of Optometry. 
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anopsia. Toxic amblyopia refers to loss of vision due to some systemic 
disturbance, as the excessive intake of nicotine or alcohol. It is usually 
bilateral, either of rapid or gradual onset, occurs after a period of better 
vision, is characterized by a central scotoma, and is treated by remov- 
ing the causative agent. Vision may improve if the pathways and 
receptors have not been permanently damaged. Hysterical amblyopia 
refers to loss of vision in association with a psychic disturbance. It is 
usually bilateral, accompanied by characteristic changes in the visual 
fields (tubular fields) , and is transient in nature. Congenital amblyopia 
refers to reduced vision existing since infancy and is attributed to a 
hereditary or congenital defect of the visual receptors or pathways. 
It may be bilateral or unilateral and vision cannot be improved by any 
means. The vision in congenital amblyopia usually ranges between 
20/30 and 20/100** and, if the acuity approximates 20/200, it may 
be accompanied by nystagmus and be associated with albinism or achro- 
matopsia. Amblyopia ex anopsia, the condition of primary concern in 
this paper, refers to reduced vision attributed to a relatively long- 
standing cortical inhibition, suppression, or disuse of the impulses from 
an eye. It usually is associated with unilateral strabismus or anisome- 
tropia, and, depending upon age of onset and duration, vision may be 
entirely or partially recoverable through therapeutic means. This type 
of amblyopia is variously termed disuse amblyopia, strabismic ambly- 
opia, suppression amblyopia, or obligatory amblyopia. 

Amblyopia ex anopsia may, in turn, be subdivided into two 
types (originated by Chavasse), amblyopia of extinction and ambly- 
opia of arrest. Amblyopia of extinction refers to loss of vision relative 
to that previously attained, and is recoverable through proper ther- 
apeutic procedures. Amblyopia of arrest refers to reduced vision at- 
tributed to faulty development, or failure of development, caused by 
continued cortical inhibition, suppression, or disuse. It occurs early in 
life, during the developmental years (before the age of five or six), 
and is not considered recoverable if left unattended past the develop- 
mental years. The maximum possible vision in an eye so affected is 
that which was attained prior to the onset of the cortical inhibition, 
suppression, or disuse, this, in turn, being related to the age of onset. 

Vision after birth normally improves until about the age of five, 
this improvement being considered, to some extent at least, dependent 
upon continued use and facilitation of the fixation reflex and the con- 
tinued cortical interpretation of impulses from the foveal area.®* Accord- 
ing to the amblyopia of arrest concept, if these pathways are not 
utilized during this stage of life, the cortical areas involved fail, in 
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some manner, to complete their differentiation, resulting in permanently 
poor acuity. 

The expected visual acuity at various age levels has been deter- 
mined by a number of investigators. Chavasse'® found the following: 
4 months—20/2,500, 6 months—20/1,000, 9 months—20/240, 
1 year—20/166, 2 years—20/40, 3 years—20/30, and 5 years— 
20/20. Lancaster’s'' findings are in close agreement. He found 20/1000 
at 6 months, (same as Chavasse), 20/200 at 1 year, 20/50 at 2 years, 
and 20/20 at 4 years. Slataper'? did a more extensive evaluation, and 
found a gradual improvement in acuity to the age of 18 to 20/18 with 
vision remaining stationary between the ages of 19 and 61, and then 
dropping to 20/40 by 78 years of age. Thus, if the age of onset of a 
unilateral strabismus is at two years, and this condition remains un- 
treated past the age of five, the best visual acuity expected in the deviat- 
ing eye after treatment would be between 20/40 or 20/50 (amblyopia 
of arrest). If the present vision in this eye is 20/200, an improvement 
can be expected to 20/40 or 20/50 (amblyopia of extinction). 

The author has found in his clinical experience that, generally, 
the above concepts are borne out. It is uncommon to restore vision to 
20/20 in an eye which has been deviating constantly for a number 
of years, with a history of early onset. However, the author has seen 
patients who did improve to 20/20, some of whom were adults, when 
the case history would indicate this to be an extremely unlikely occur- 
rence. The study by Naylor and Wright'® tends to confirm the ambly- 
opia of arrest concept. They found the greatest visual improvement in 
esotropic amblyopes to be when onset was between the ages of 2 and 
5, and less improvement if the onset was before age 2. Maggi's’* 
work furnishes additional evidence. He concludes that the age of onset 
is of prime importance as to prognosis, and that the angle of deviation 
and the age when treatment is started is of lesser importance. Cha- 
vasse,*°® Worth,'® and Duke-Elder®™ believe that onset of strabismus 
after the age of six will not result in amblyopia ex anopsia, that vision 
in the deviating eye, once fully developed, will not be significantly re- 
duced. Naylor and Wright,'* however, mention in their study, ambly- 
opia in which the onset was between ages 5 and 10. Thus, it would 
appear possible for amblyopia ex anopsia to develop when onset is 
past the so-called “‘plastic” years. 

The earlier the age of onset, the more rapidly and more pro- 
foundly will the vision, that has been recently attained, be lost. 
Worth'® states that if unilateral strabismus occurs in infancy, vision 
will be lost so rapidly that fixation ability (and vision) is lost eight to 
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ten weeks after onset; if it occurs at about the age of eighteen months, 
it takes from five to six months before central fixation is lost, and if it 
occurs at the age of three, it may take a year for the fixation loss to 
occur. 

Juler'® conducted an experiment to investigate this aspect of 
visual loss. He examined vision in eyes several years after a successful 
operation was performed for unilateral traumatic cataract which oc- 
curred at early known ages in children. He found that no child who 
developed a lenticular opacity younger than 64 years of age attained 
vision better than 20/120, whereas all children who developed this 
condition above this age attained 20/40 or better. Juler’s findings 
give credence to the theory that continued use of a clear retinal image 
is necessary for the development of normal vision. 


It was stated earlier that anisometropia is associated with ambly- 
opia ex anopsia. It appears that the continual presence of a blurred 
recinail image in one eye also causes a reduction in vision, even in the 
absence of strabismus. From available statistics, it would appear that 
it ranks equally with unilateral strabismus in producing reduction of 
vision. Sugar,'* in a study of 200 patients with “‘suppression ambly- 
opia,”"” found 62 per cent had no deviation, 32 per cent were or had 
been esotropes, and 4 per cent were exotropes. Of the 200 individuals, 
94 (or 47 per cent) had anisometropia of 1.50 diopters or more and 
no strabismus, and 18 (9 per cent) had anisometropia and strabismus. 
Of further interest in this study is the number of patients with reduced 
vision with high but equal hypermetropia or astigmatism—18 patients 
without, and 29 patients with strabismus. 

Downing"® in an analysis of 60,000 draftees found similar results: 
855 (1 in 70) had amblyopia with no deviation (45 per cent of the 
amblyopic draftees), 770 (1 in 78) had amblyopia with esotropia (40 
per cent of the amblyopic group), and 296 (1 in 208) had amblyopia 
with exotropia (15 per cent of the amblyopic group). Thus, 3.2 
per cent of the 60,000 were amblyopic, and 1.8 per cent also strabismic. 

A closer analysis of anisometropia without strabismus was re- 
cently conducted by Jampolsky, Flom, Weymouth, and Moses'® on 
200 subjects with 1.00 or more diopters or anisometropia. They found 
the hypermetropic anisometrope had a greater incidence of unequal 
acuity and greater differences in acuity than the myopic anisometrope. It 
was theorized that the myopic anisometrope could use either eye for fixa- 
tion, depending upon the fixation distance, whereas the hypermetropic 
anisometrope would tend to use the same eye for all fixation distances. 
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They found the corrected visual acuity to be related to the degree of 
refractive error, the ‘‘worse’’ eye decreasing in acuity with increase in 
refractive error, especially in hypermetropia. 

In a study of the degree of amblyopia found in anisometropia 
without strabismus as compared to anisometropia with strabismus, 
Brock?® found on 200 subjects, 100 strabismic and 100 non-strabismic, 
that strabismics had greater visual reduction. 


Non-strabismic 
20/60 —20/100 
20/166—20/ 333 
20/400—or worse 


On 100 patients with anisometopia with strabismus, Brock?® found 
the amblyopic eye generally had the highest refractive error, and that 
in all but 4, the amblyopic eye was hypermetropic. 

Phillips,?! recognizing the importance and frequency of amblyopia 
in anisometropia without strabismus, recommends the term ‘‘anisome- 
tropic amblyopia.” 

Duke-Elder,* in considering reduction of vision in strabismics 
and non-strabismics, points out that apparently ‘‘disuse’’ in itself is 
not the sole factor in producing amblyopia ex anopsia in strabismus, 
but that superimposed upon this disuse is an ‘‘active’’ cortical inhibition. 
Brock’s findings of a greater visual loss in strabismic anisometropia than 
in non-strabismic anisometropia would furnish evidence for this view. 

Burian?* believes that since light is entering and stimulating the 
deviating eye, and since it is used to some extent, the disuse applies to 
central fixation. He states that nothing atrophies in the amblyopic eye 
and that apparently central fixation is necessary for the development of 
central visual acuity, an idea with which Duke-Elder®™ concurs. 

In reference to the incidence of amblyopia with esotropia, exo- 
tropia, normal and anomalous correspondence, an investigation by 
Flom?* on clinic patients at the School of Optometry of the University 
of California found in 111 esotropes, one-third (37) had amblyopia: 
of these 37, 62 per cent (23) had anomalous correspondence. Of 68 
exotropes, one-fourth (17) had amblyopia, and of these 23 per cent 
(4) had anomalous correspondence. On the basis of these results, it 
may be concluded that in esotropia, amblyopia and anomalous cor- 
respondence are more commonly associated than amblyopia and normal 
correspondence, whereas in exotropia, amblyopia and normal cor- 
respondence are more commonly associated than amblyopia and anom- 
lous correspondence. It may also be concluded that the incidence 
of amblyopia in esotropia is greater than the incidence of amblyopia 
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in exotropia. Costenbader* found that, as might be expected, ambly- 
opia occurs much more often in unilateral strabismus than alternating 
strabismus (5 of 62 with alternating strabismus and 120 of 239 
with unilateral strabismus), and that it occurs about three times as 
often in constant strabismus than in intermittent strabismus. 

Some thought might be given at this point to the cause and effect 
relationship between amblyopia ex anopsia and strabismus. The 
opinion of most authorities at present appears to be that amblyopia ex 
anopsia is a secondary involvement of strabismus, that the eye deviates 
first, and, because of continued cortical suppression to avoid diplopia 
and ‘‘confusion,”’ the vision becomes reduced. The writer is in general 
agreement with this approach. However, there are obvious exceptions. 
It is well known that in blindness or in reduced vision in one eye, as 
from cataract or monocular aphakia, strabismus often develops, appar- 
ently secondary to the reduced vision or aniseikonia. If in unilateral 
aphakia the condition is corrected by a contact lens, binocular vision 
may be restored. It thus appears likely that anisometropia could result 
in amblyopia and eventually lead to strabismus. If uncorrected, the 
eye in which the image is more blurred would be the one expected to 
deviate, while if corrected, a resultant aniseikonia might make fusion 
impossible and produce the same result. Brock** believes that in cases 
of strabismus with a pre-existing amblyopia, the strabismus is a result 
of over dominance of the fixating eye and a weakening and then loss 
of the binocular reflexes. This would appear to be a logical conclusion 
in light of the examples just cited. 

A study by Weekers and co-workers®® on identical and fraternal 
twins provided evidence that ametropia is inherited, but not strabismus, 
amblyopia, or loss of other binocular functions, these latter conditions 
being considered secondary to the refractive error. They found in each 
of six pairs of identical twins a very close correspondence in refractive 
error (as did Hofstetter®*), but only one of the twins in each pair 
demonstrated strabismus, the majority of these also having amblyopia. 
Their conclusion that strabismus is not inherited is disputed by many 
authorities. Keiner?? has shown a marked familial tendency, as have 
Schlossman and Priestly.?* 

CHARACTERISTICS 

The literature in recent years seems to have come alive with papers 
on amblyopia. The site of involvement, light and brightness differ- 
ence thresholds, color thresholds, local sign, form thresholds, electro- 
encephalographic variations, and fixation patterns, have all been exten- 
sively investigated. 
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As stated earlier, amblyopia ex anopsia is considered by most 
authorities to be the result of cortical inhibition. Duke-Elder® is of 
the opinion that active cortical suppression in strabismus eventually is 
carried over into the monocular act and becomes obligatory, thus the 
term “obligatory amblyopia."’ Burian?? believes amblyopia ex anopsia 
is due to selective cortical suppression of pattern vision. Pugh?® found, 
in determining visual acuity in an amblyopscope with the non-ambly- 
opic eye occluded and not occluded, that the greatest majority of sub- 
jects with normal correspondence demonstrated better visual acuity 
when the unaffected eye was occluded, but that this was not true for 
subjects with anomalous correspondence. From this she concluded that 
the site is in the cortex in strabismus with normal correspondence, but 
in anomalous correspondence, where directional anomalies are present, 
the site is in the photoreceptors of the fovea. 

In an earlier report, Pugh*® examined stereoscopic fusion in normal 
and amblyopic subjects under conditions of reduced illumination to one 
eye. She found in normal eyes that stereofusion began to break down 
when *h» intensity of illumination reached 1/100 of the other eye. In 
the amblyopes, illumination before the non-amblyopic eye had to be 
reuuccu .v approximaieiy 1/100 or less than that before the amblyopic 
eye in order to obtain balanced stereofusion. This response remained in 
subjects treated successfully for the amblyopia. Pugh interprets this as 
evidence for diminished brightness sensitivity in the amblyopic eye, 
and suggests that such a defect may be peripheral in nature, possibly in 
the retinal receptor mechanism as an abnormal Stiles-Crawford effect, 
or may be the manifestation of the end product of suppression. 

An interesting paper by Hardesty*’ indirectly adds evidence to 
the view that the cortex is the site of involvement. He discusses ‘‘occlu- 
sion amblyopia,”’ that is, amblyopia which develops in the occluded 
eye when attempts are made to improve acuity in the normally devi- 
ating eye. He cites one case in particular: the vision in the occluded 
eye of a two year old became so low, after occluding for one month, 
that the child did not fixate with this eye, and was apparently blind. 
This type of amblyopia is occasionally encountered, and Hardesty, in 
reviewing the literature, concludes that the earlier in life occlusion is 
given, the more likely will occlusion amblyopia develop. 

The fact that this condition occurs, especially in the very young, 
and is usually reversable by alternating the occlusion, gives added 
weight to the concept that disuse is a cause of amblyopia, that ambly- 
opia ex anopsia develops during the developmental years, and that it 
is cortical in nature. 
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Evidence that the cortex is not the only site of involvement is 
presented by Harms,*? who tested the pupillary light reflex to central 
and peripheral retinal stimulation in suppression amblyopia and found 
a lowered pupillomotor response in the amblyopic eye for central stimu- 
lation as compared to the normal eye. Light stimulation of the fovea 
normally produces a more marked pupillary constriction than does 
peripheral retinal stimulation, but the reverse was found in the ambly- 
opic eye. Harms argued that since the pupillomotor pathway does not 
reach the geniculate body, the synapses in the retina are the site of 
inhibition. Barany and Halldén** investigated the pupillary light reflex 
in normal eyes and found a similar phenomenon, i.e., an inhibition of 
the pupillary light reflex during retinal rivalry when the fovea of 
the non-perceiving eye was stimulated. They were, however, able to 
weaken or abolish retinal rivalry by administering drugs depressing 
the central nervous system.** 


A new and interesting approach to amblyopia has been reported 
by Enoch.**. **. 87 He investigated the Stiles-Crawford effect on a total 
of six amblyopic subjects and found that five had an abnormal Stiles- 
Crawford effect, whereas their normal eyes showed a normal effect. 
He noted three different types of abnormalities: that due to a simple 
tilt of the foveal receptors, that due to general malorientation, and 
that due to reduced light sensitivity independent of orientation. A dis- 
turbance in the orientation of the internal structures of the receptor 
cells or of the photopigment molecules are other possible causes postu- 
lated for this abnormal effect. This would, of course, place the site in 
the retina, and would account for some cases of non-improvable reduced 
vision. Enoch recommends the term “receptor amblyopia” for this 
condition, and suggests that the presence of a normal Stiles-Crawford 
effect in amblyopic eyes may be interpreted as a favorable prognostic 
sign. 

A similar approach is the use of the phenomenon of Haidinger's 
brushes as a diagnostic and prognostic aid, advanced particularly by 
Goldschmidt** and Murroughs.*® Gording,*® in his study of Haidinger's 
brushes, concludes that they are an entoptic image of the fovea, macula, 
and fiber layer of Henle, and are the residue of the yellow spot after 
polarization. More recently Halldén*' investigated Haidinger’s brushes 
and concluded that they appear to be based upon interference of polarized 
light, with the deeper retinal layers (probably the retinal receptors 
themselves) acting as a radial analyzer and the fiber layer of Henle 
acting as a radial retarding plate. Gording and Halldén agree in the 
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respect that the composition of the macular and foveal cells and the fiber 
layer of Henle are involved in this phenomenon, and thus, to see it, 
it may be presumed that a normal anatomical structure must be present. 
Conversely, its absence would indicate a non-trainable abnormality 
and present a poor prognosis. There is some disagreement, however, on 
this latter conclusion. Murroughs points out that, generally, the prog- 
nosis indicated by this test is borne out, but there have been instances 
when 20/15 acuity was obtained without the presence of the brushes 
and instances when the brushes were present and acuity did not improve. 

Biette*?: ** believes that suppression in strabismus involves both 
the cortex and retina, as anoxia (produced locally by compressing the 
eyeball and systemically by breathing air of low oxygen content) 
deepens suppression responses, whereas hyperoxia (as produced by 
breathing oxygen or subconjunctivally injecting oxygen) alleviates 
them. 

As a result of the work of Wald and Burian,** who investigated 
the absolute light threshold foveally and peripherally in the dark and 
light adapted amblyopic eye, the light sense had been considered normal 
in amblyopia ex anopsia. More recent works, however, have now 
cast some doubt on this conclusion. The interpretation of visual 
acuity as itself a case of brightness discrimination has been the basis of 
most objections to the concept that the light sense is normal in ambly- 
opia ex anopsia. 

Miller*® states that if a narrow bright bar were used for a target, 
insteaa oi the circular target used by Wald and Burian, a deficiency in 
the light sense might have been detected. Miller performed an experi- 
ment to measure the brightness difference threshold and minimum 
separable threshold, using bright bar shaped targets on a single ambly- 
opic subject (a non-strabismic hypermetropic anisometrope). He found 
the amblyopic eye showed a poorer brightness discrimination when 
compared to a normal subject. The brightness threshold varied with 
the width of the bar until it subtended an angle of ten minutes and 
then a plateau was reached. The normal subject demonstrated a plateau 
much earlier, when the bar subtended an angle of 4 to 6 minutes. 
Miller felt that this was due to increased spatial summation in the 
foveal area of the amblyopic eye and was similar to that occurring in 
the peripheral retina of the dark adapted normal eye. He also found that 
the minimum perceptible separation for bright bars was greater for the 
amblyopic eye, that the threshold increased gradually as the bar width 
decreased to a width of 3 mm. and that a further decrease in width pro- 
duced a sharp rise in threshold. In the normal subject the threshold 
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remained constant until the width of the bars was reduced to about 4 
mm. He suggests that the amblyope “‘does not have an inhibitory 
mechanism to conteract the effects of (brightness) summation” in the 
central retina, and behaves as a dark adapted normal, leaving “the 
spread of excitation unsubdued.” 

In a subsequent study of five cases, Miller*® again found that the 
amblyopic eye of each subject had higher brightness difference thresholds 
with the amblyopes showing a decrease in threshold as the slit was 
increased in width beyond that demonstrated by the normal eye (the 
plateau in the normal eyes ranged between 2.7 to 3.7 minutes for the 
width of the bar and in amblyopic eyes from 6.3 to 8.5 minutes). 
Miller attributes the threshold difference between normal and amblyopic 
eyes to ‘‘physiological blurredness’’ as differentiated from ‘‘optical 
blurredness’’ which accounts for the plateau in the normal eye. He 
reiterates his previous belief that there is a failure of inhibition of sum- 
mation at the fovea in amblyopia which results in more pronounced 
irradiation or spreading of impulses to adjacent neural elements and 
that this in turn affects brightness difference thresholds and minimum 
separation thresholds. The angular subtense of the width of the bar 
from which no decrease in brightness difference threshold is found with 
increase in the width of the bar, i.e., where a plateau is reached, has 
been termed the ‘‘index of blurredness’’ (after Fry). Miller has related 
this index of blurredness to visual acuity in normal subjects, and pro- 
poses that this relationship be used as a prognostic sign in amblyopia 
treatment. Prognosis is favorable if the index of blurredness in the 
amblyopic subject indicates that better vision should be present. 

The results of Miller's work would lend support to the position 
that the light sense in amblyopia is affected, contrary to the belief of 
Wald and Burian. 

Ludvigh*’: *® in his studies of brightness discrimination in ambly- 
opia ex anopsia found, at high levels of illumination, that brightness 
discrimination was, in some subjects, the same in the amblyopic eye as 
in the normal eye, but in others it was from five to twenty times lower. 
In a later study Ludvigh*® found light difference sensitivity the same 
in the normal and amblyopic eye for a disk of 25 degrees, but, when 
the disk was made smaller in size, the light sense in the amblyopic eye 
showed impairment. 

A comparison of the speed of dark adaptation and the initial and 
final thresholds was made by Szucs®*® on 14 strabismic patients with 
amblyopia. He used the Goldman-Weekers adaptometer and found 
that the speed of adaptation between the normal and amblyopic eyes 


an 
= 
: 


AMBLYOPIA EX ANOPSIA—SCHAPERO 


was the same, but that the amblyopic eyes showed higher thresholds. 

Oppel and Kranke*! also investigated dark adaptation in ambly- 
opic eyes by comparing the adaptation curves of the normal eye to 
that of the amblyopic eye in thirty strabismic patients. They found a 
significant difference of adaptation between the two eyes in the area of 
Kohlrausch’s bend (the bend or kink in the adaptation curve normally 
produced by the increasing sensitivity of the rods). More than 66 per 
cent showed an earlier bend and higher thresholds in the amblyopic 
eye, the change in curve shape being attributed by Oppel and Kranke 
to a reduced sensitivity of the cones due to an “‘internal inhibition” 
which interferes with synapses in the retina and decreases the effectivity 
of the cone apparatus. The final dark adaptation values in the normal 
and amblyopic eyes were the same, thus the authors conclude that the 
rod apparatus is not involved in strabismic amblyopia. 


The critical fusion frequency in amblyopia has been studied by 
Feinberg,®? who measured the CFF by the method of limits on four 
amblyopes and six controls. The subjects were dark adapted and a 
1.03° target, exposed for periods of one second through a 2.0 mm. 
artificial pupil, was used on a Brombach perimeter adapted for the ex- 
periment. The CFF was measured 24° temporally, 8° temporally, 
foveally (0 degrees), and 8° nasally, in both the controls and the 
amblyopic subjects. He found the CFF significantly higher foveally 
than peripherally in the normal eyes of the control group and the 
normal eyes of the amblyopes. In the amblyopic eyes the CFF was 
significantly reduced foveally (compared to normal eyes,) showing a 
CFF much the same as the normal peripheral retina. The averages for 
the control group were 15.65, 24 degrees temporally; 17.0, 8 degrees 
temporally; 26.1, zero degrees (foveally), and 16.2, 8 degrees nasally; 
the averages for the normal eye in the amblyopes were 16.4, 24 degrees 
temporally; 19.1, 8 degrees temporally; 23.8, zero degrees (foveally) ; 
and 17.1, 8 degrees nasally. The averages for the amblyopic eyes were 
16.9, 24 degrees temporally; 17.5, 8 degrees temporally; 16.1, zero 
degrees (foveally); and 16.0, 8 degrees nasally. Feinberg construed 
this to indicate that involvement in amblyopic eyes can no longer be 
restricted to pattern vision on the higher levels alone, but that there is 
also a defect in light perception. 

Although Feinberg’s results contradict those of Teraskeli®* and 
Miles,°* who found the CFF higher peripherally than foveally in nor- 
mal eyes, they do agree in that there is an alteration in the CFF in ambly- 
opic eyes. Teraskeli and Miles both found the CFF increased centrally 
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in amblyopic eyes and decreased peripherally. In all three experiments 
the CFF in amblyopic eyes tended to be about the same centrally as that 
peripherally, whereas in normal eyes a greater difference in CFF was 
found between the central and peripheral measurements. 


[A difference in the test situation may account for the difference between Fein- 
berg's findings on the one hand and Teriskeli’s and Miles’ on the other. As Landis®® 
points out, there are many variables that can affect the CFF rate such as light intensity, 
wave length, ratio between length of flash and dark period, size, shape and position 
of the patch of light on the retina, state of light or dark adaptation. length of time 
the flashing light is observed, size of test patch to size of pupil, the use of one or 
both eyes, body temperature, patient’s age, health, and state of fatigue, method of 
testing (going from continuous to discontinuous or vice versa), and brightness and 
hue of the surrounding test patch. ] 


Hylkema*®® also measured the CFF in amblyopic eyes and com- 
pared the results to the CFF in cases of retrobulbar neuritis. His find- 
ings, like those of Teriskeli and Miles, were of a higher CFF centrally 
in amblyopic eyes than in normal eyes, whereas in retrobulbar neuritis 
the opposite was true. He proposed that the difference in CFF character- 
istics between amblyopia ex anopsia and retrobulbar neuritis be used 
as a means of differentiating the two conditions. Weekers®’ found the 
CFF in amblyopic eyes to be normal or better than normal and con- 
cluded that the mechanism of amblyopia may be on the cerebral level. 

Often, color vision anomalies are associated with amblyopia. As 
stated earlier, a bilateral achromatopsia may be present, this usually 
indicating an inherited problem, probably on a retinal level. A recent 
study by Zanen and Szucs** was performed to determine both chromatic 
and achromatic thresholds in strabismic amblyopia. They measured 
the thresholds in both the normal and amblyopic eye centrally for white 
light and four wavelengths of the spectrum and found that the ambly- 
opic eyes demonstrated higher thresholds than the normal eyes for 
acromatic and chromatic stimuli, with the greatest difference being in 
the long wave portion of the spectrum. 

In view of the results of the aforementioned authors, it would now 
appear that the light sense, as well as the form sense, is affected in 
amblyopia ex anopsia. 

Another interesting aspect of amblyopia is its electroencephalo- 
graphic characteristics (EEG). Dyer and Bierman*®® found that in 28 
strabismic amblyopes, 4 to 14 years of age, 24 had abnormal cortical 
wave patterns and 4 had normal patterns. Of 5 adults, between 17 
and 30 years of age, only one showed abnormal waves and these oc- 
curred with hyperventilation. In 8 cases of anisometropia with no 
strabismus, 3 demonstrated an abnormality. In a subsequent study by 
the same authors®® on strabismic amblyopia (59 cases), amblyopia 
associated with anisometropia (16 cases), and on alternating strabismus 
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(22 cases), essentially the same results were obtained. The greatest 
majority of the children aged 5 to 15 (52 of 78 cases) with the above 
conditions demonstrated an abnormal EEG (34 of 48 with strabismic 
amblyopia, 11 of 17 with alternating strabismus, and 7 of 13 with 
anisometropic amblyopia and no strabismus). Of 8 children below 
the age of 5, only one demonstrated abnormal waves, and of 11 over 
the age of 15, only one showed an abnormality and this was apparently 
a border line case. Dyer and Bierman conclude from their results that 
amblyopia ex anopsia is on a cortical level, as Chavasse theorized, that 
suppression is associated with an abnormal neuronal discharge in the 
cortex, and that in adults some change takes place in most cases to 
restore normal waves. They advanced the thought that the presence of 
an abnormal EEG may indicate a favorable prognosis, that is, reduced 
vision is due to cortical suppression, whereas a normal EEG would be 
indicative of an unfavorable prognosis, that is, reduced vision is due to 
pathology. 

Levinson and co-workers*':*? studied the EEG in the occipital 
region of 180 normal children, 36 children with strabismus, and 460 
children with cerebral palsy, some with and some without associated 
eye involvements. They found 0.50 per cent of the normals and 30 
per cent of the strabismics had occipital abnormalities, and in cerebral 
palsy, the incidence of an abnormality was twice that in those who 
had an eye involvement. 

Parsons-Smith® investigated the relationship of degree and eti- 
ology of amblyopia with cortical rhythms in 50 children ranging in 
age from 5 to 12. toward the end of a course of active orthoptic train- 
ing. The degree of amblyopia was found unrelated to the incidence of 
an abnormal EEG or to the type of abnormal EEG. Both the congeni- 
tal amblyopes (13 cases) and the acquired amblyopes (37 cases) 
showed a 62 per cent incidence of an abnormal EEG. Occlusion failed 
to improve vision in 100 per cent of the congenital types and in 54 per 
cent of the acquired. Of 12 cases demonstrating a normal EEG, 4 who 
had ‘“‘mild’’ amblyopia responded well to training, whereas 8, who 
had ‘‘severe’’ amblyopia, showed no improvement. Of 31 cases with 
an abnormal EEG, 6 mild cases of amblyopia responded to treatment, 
while 20 cases did not. He concluded that severe amblyopia associated 
with a normal EEG offered a poor prognosis for recovery, that Dyer 
and Bierman’s conclusion that an abnormal EEG offered a good prog- 
nosis was not substantiated, and suggested that the abnormal EEG 
may be due to delayed myelinization. 

Watson and Burian™ in a more recent study also investigated cor- 
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tical involvement in amblyopia and found differences in wave pattern 
between the normal and amblyopic eye. The alpha rhythm, which 
normally occurs at about 10 c.p.s. in the parieto-occipital region, was 
always blocked when the normal eye was stimulated with a stroboscopic 
light, whereas in the amblyopic eye, if the vision was lower than 20/70, 
it continued. They also found the rhythmic electrical activity of the 
occipital cortex in response to rhythmic illumination (photic driving) 
to be less easily produced in amblyopic eyes, and when produced was 
momentary, of lower voltage, and less regular. 

Similarly Parsons-Smith® in an earlier study found no photic 
driving in 34 amblyopic eyes, whereas in 7 cases it was similar in both 
eyes. In 3 patients with epileptic seizures he found epileptic patterns 
over the whole cortex when the sound eye was stimulated, but little or 
no abnormality when the amblyopic eye was stimulated. 

The use of electroretinography to differentiate between different 
types of retinal disease and amblyopia is suggested by Bessiere, Chabot, 
Dutertre, and Mirande.**-** This approach offers interesting possi- 
bilities as a clinical means of determining the state of health of the 
retina, although its value in determining the integrity of the foveal 
area itself is questionable. 

The presence of a relative central scotoma for form vision in 
amblyopia ex anopsia together with a loss of local sign in the affected 
area appears to be a common occurrence. Gibson®* states there is 
always a functional relative central scotoma extending from 1° to 6°; 
Smith® finds it to be no more than 2° to 3°; Duke-Elder® believes 
it to be from 2° to 6°. Irvine*® *° was able to map the relative scotoma 
in amblyopia by placing prism before the affected eye, the other eye 
being occluded, until a shift in direction of the fixated target was per- 
ceived. In the involved area there was no appreciation of change in direc- 
tion with the presentation of the prism, and thus, the magnitude of the 
prism producing a noticeable change in direction of the fixated target 
served as a measurement of the size of the relative scotoma in the 
meridian of the prism. This alteration in local sign may account for 
the difference between “‘separation acuity’’ and ‘‘Snellen acuity.” 

There is general agreement that the peripheral retina in amblyopia 
ex anopsia is affected little, if at all, and that the primary involvement 
corresponds to the foveal or macular area. 

The fixation patterns of the amblyopic eye have been intensively 
investigated in recent years. Brock?* examined 214 strabismics (50 per 
cent of whom had equal acuity in the two eyes) and found 72 per cent 
had no eccentric fixation and acuity of 20/60 or better, 18 per cent had 
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fair to “‘searching’’ fixation and acuity of 20/60 to 20/200, and 10 
per cent had lost central fixation and acuity of less than 20/200. It 
thus would appear that the greater the loss of vision, the greater the 
occurrence of eccentric fixation, although the existence of relatively good 
vision does not rule out the possibility of eccentric fixation. Patients 
whose vision is 20/40 or 20/60 demonstrate this anomaly. The 
retinal area employed for fixation in such patients, however, is so 
close to the center of the fovea that detection is difficult. Such cases 
may offer a poorer prognosis for improvement than cases of eccentric 
fixation with lower visual acuity. Urist™ recently conducted a study 
of patients whose angle of eccentric fixation was equal to the angle of 
strabismus, the amblyopic eye failing to make any fixational movement 
when the normal eye was occluded, remaining stationary in its deviated 
position. As might be expected, all had profound amblyopia. They 
were treated with prolonged occlusion (6-18 months), and a return 
to central fixation was obtained where the vision improved to 20/200 
or better. All subjects aged four or less improved to 20/30 or better 
and good improvements were also obtained up to 12 years of age. 

According to Duke-Elder®* the earlier the development of ambly- 
opia the more likely there is to be an eccentric fixation and a more 
dense central scotoma, i.e., a more profound amblyopia. 

Brock,*? employing his afterimage transfer test, found that ambly- 
opic eyes demonstrated eccentric fixation much more frequently than 
central fixation. 

Recently the Brock afterimage transfer test has been re-evaluated 
by Hauser and Burian.** They checked the test by first using the recom- 
mended procedure, and then reversing the procedure by producing a 
vertical afterimage in the amblyopic eye and having the sound eye fixate 
the scale. Of 25 unilateral amblyopic patients between the ages of 6 
and 30, 2 showed slight eccentric fixation whether fixating with the 
normal eye, amblyopic eye, exposed eye, or unexposed eye: 4 showed 
eccentric fixation only when the test was performed in the normal man- 
ner, but not when reversed. The authors concluded in this latter in- 
stance that the more intensive stimulation to the amblyopic eye by 
the light filament provided a greater stimulus to fixation, and thus 
central fixation, whereas the weaker stimulus of the fixation target on 
the scale did not. They confirmed this conclusion by using a small 
light source in place of the zero on the scale and performed the test in 
the routine manner. The added stimulus to fixation now provided a 
normal fixation response where previously it was eccentric. Seven sub- 
jects with normal correspondence showed normal fixation with both 
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methods and 9 patients with anomalous correspondence localized accord- 
ing to the angle of anomaly, as might be expected. The fact that 
patients with anomalous correspondence could respond to the test is of 
interest, as it was formerly contended that such patients could not 
“transfer."’ Three could not perceive the afterimage when fixating with 
the unexposed eye, and this was attributed to lack of sufficient attention 
on the afterimage. 

Harada and Hayashi,"* in their study of fixation patterns in ambly- 
opia with normal correspondence, concluded that eccentric fixation was 
a characteristic of amblyopia ex anopsia and inferred that it may be 
used as a diagnostic indication of this condition. They report that, in 
the patients studied, in almost every instance amblyopes with central 
fixation also had organic changes or high or unequal refractive errors. 

Maggi'* considered the combined relationships of the state of cor- 
respondence, fixation patterns, and spatial projection. Using the Brock 
afterimage test, he found, in strabismics with normal correspondence, 
fixation was always normal if the fixation target subtended a visual 
angle greater than the visual acuity of the amblyopic eye. If the fixation 
target was small, these same subjects saw the vertical afterimage moving 
from side to side indicating, according to Maggi, a central suppression. 
He thus differentiates between “‘true eccentric fixation and a condition 
merely due to a central suppression."’ In anomalous correspondence, 
Maggi states that, due to deep foveal inhibition and anomalous spatial 
values, true eccentric fixation will be found. (It is difficult to under- 
stand how Maggi utilized the Brock afterimage transfer test for diagnos- 
ing eccentric fixation in anomalous correspondence, since an angle of 
anomaly would be manifested in addition to any eccentric fixation which 
may be present.) He thus stresses the importance of normal spatial local- 
ization on prognosis. Normal correspondence carries a favorable prog- 
nosis in amblyopia; anomalous correspondence does not, especially if 
onset is in the first few months of life, that is, before normal retino- 
ception develops. 

Electro-oculography was utilized by Mackensen™ to study fixa- 
tion movements in amblyopic eyes. He found fixation and fixation 
movements to be irregular and nystagmoid. The irregularity was related 
to the degree of amblyopia and diminished as vision was improved with 
pleoptic treatment. 

Mackensen,*® in a similar experiment relating to fixation charac- 
teristics of amblyopic eyes, compared the reaction time of the normal 
eye to the amblyopic eye in 26 subjects with unilateral amblyopia. He 
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found that the amblyopic eye usually demonstrated a slower reaction 
time between presentation of the stimulus and movement of the eye, 
than did the normal eye. Also, the difference in reaction time between 
the two eyes was greater for central retinal stimulation than for per- 
ipheral retinal stimulation, i.e., the amblyopic eye reacted more slowly 
with small fixation targets. 

Von Noorden and Burian™’ performed a study on the behavior 
of fixation of amblyopic eyes in the light and dark adapted state by 
recording electro-oculograms for steady and saccadic fixations. In exam- 
ining 11 subjects, 9 with unilateral amblyopia and esotropia, and 2 
with pathological amblyopia, they found (as did Mackensen) that 
the normal eye showed accurate saccadic movements and the maintenance 
of steady fixation whereas the light adapted amblyopic eye showed in 
all instances jerky and irregular saccadic movements and unsteady fixa- 
tion. 

When dark adapted, all the strabismic amblyopes now demon- 
strated steady fixation and more nearly normal saccadic fixations. Also, 
after vision improved, the light adapted amblyopes demonstrated steady 
fixation. In the two patients with pathological amblyopia, fixation 
was unsteady whether light or dark adapted. The authors speculate 
that at lower levels of illumination the suppressed fovea regains to some 
degree its normal function and suggest treating functional amblyopes 
by providing fixation training when dark adapted and then gradually 
increasing the level of illumination. 

In a later study, von Noorden and Burian** examined the visual 
acuity of normal eyes and amblyopic eyes with and without a neutral 
density filter (a reconfirmation of Ammann’s™ earlier report). As 
expected, the normal eyes showed reductions in acuity with the neutral 
density filter, but the eyes with strabismic amblyopia showed either 
very little reduction, no reduction, or even improvement. In contrast, 
the eyes which were amblyopic because of organic lesions showed very 
marked acuity reductions. The authors believe these results confirm 
the earlier conclusions of Wald and Burian, that a selective functional 
suppression of form vision is present in amblyopia ex anopsia, since 
form vision is a photopic function. They further believe that this test 
procedure may be used diagnostically to differentiate between functional 
amblyopes and pathological amblyopes. 

The possibility of amblyopia being due to neurosis is considered 
by Wekstein.*® He cites Weiss and English who reported temporary 
improvement in vision in many amblyopes through hypnotism. 

Hypnosis was also used by Browning and Crasilneck*! on 9 adults 
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with “suppression amblyopia’ to determine if near vision could be 
improved by post-hypnotic suggestion. Some improvement was ob- 
tained in three subjects in near vision, and in two subjects, distance 
vision also improved. In a follow-up experiment Browning, Quinn, 
and Crasilneck®? performed a similar study on nine children. Again, 
post-hypnotic suggestions were given to the subjects that they could 
see clearly. A group of ten was used as a control and, in this latter 
group, vision improvement was attempted by persuasion and prizes. 
Only one in the control group showed a one line improvement whereas 
all nine of the hypnotized subjects showed improvement, eight of the 
nine showing abrupt single session improvements in near vision of 
rather marked degree (e.g., 20/60 to 20/30). The authors found that 
distance vision also improved, but did not show the same gains, and 
that the near vision gains tended to regress. They believe that the results 
of their experiments show the functional (and emotional) nature of 
amblyopia. 

In the light of the many ir vestigations into amblyopia, it be- 
comes evident that this condition occurs in several forms, and that 
many patients diagnosed or termed ex anopsia are, in fact, not due to 
cortical inhibition, suppression, or disuse. 

The evidence at hand would lead one to conclude that the site of 
involvement may be either in the cortex, in the retina, or in both. 
Arguments that the site is either in one or the other area seem to stem 
in part from the confusion of poor terminology and incorrect diagnosis. 
More thorough diagnosis and more specific terminology to distinguish 
different types of amblyopia should help considerably in bringing an end 
to the question of site of involvement. In this paper three new terms 
have been mentioned to help identify the condition present, that is, 
anisometropic amblyopia, receptor amblyopia, and occlusion ambly- 
opia. 

Many of the experimental approaches discussed offer new clinical 
methods for the diagnosis of the cause of reduced vision. The clinical 
adoption of these approaches should greatly simplify this task. 

In summary, it may be said that there does appear to be a disturb- 
ance of the light sense in amblyopia ex anopsia; that local sign in the 
suppressed area is disturbed or lost; that the earlier in life the onset, 
the less chance of obtaining normal vision; that disuse is a factor in 
causing reduction of vision; that the foveal area in amblyopic eyes has 
an abnormal CFF; that color vision may be affected; that amblyopia 
ex anopsia appears. positively correlated with an abnormal EEG; that 
it is frequently associated with eccentric fixation; that steady and sac- 
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cadic fixation improve when the eye is dark adapted; and that there 
may be an emotional component. 
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THE EFFECT OF VISUAL TRAINING UPON THE VISUAL 
EFFICIENCY SCORE* 


Leo Manast 
Illinois College of Optometry 
Chicago, Illinois 


INTRODUCTION 

Various factors have been utilized in determining the effectiveness 
of visual training. These have included both objective and subjective 
visual measures. The difficulty in assessing the effect of visual training 
upon the visual pattern is that the subjective response of the patient is 
often dramatic while the evaluation of the visual data will often reveal 
small changes in magnitude or ‘in direction. 

For many years visual skills tests have been utilized as a means of 
evaluating visual deficiencies. It has been difficult and time consuming 
to try to interpret to a patient the significance of failure to “see’’ three 
balls when viewing a second degree fusion stereogram in a stereoscope, 
or the loss of a pointer tip when performing a hand-and-eye coordina- 
tion test with a stereoscope. It has also been difficult for the practitioner 
to appraise the significance of deviations from the normal for the various 
visual skills tests. For example, in the nearpoint of convergence test, 
should we record the test as failed, at four inches, five inches or some 
other distance? 

In order to eliminate these objections and to attempt to evaluate 
the visual skills tests in a more objective manner, we established the 
Visual Efficiency Score (VES). Since 1956, the Visual Training De- 
partment at Illinois College of Optometry has required that each patient 
have a visual skills evaluation in which his performance is numerically 
scored. 

THE VISUAL EFFICIENCY SCORE 

A total of twenty visual skills tests are used in the VES battery. 
These tests include six measures of visual-motor performance (binocu- 
lar rotations; monocular rotations; saccadic fixation; near-to-far 
fixation; nearpoint of convergence, and Donder’s amplitude of accom- 
modation) which are performed outside of a stereoscope and which 
are nearpoint performance tests. Fourteen visual skills tests are included 


*Submitted on March 15, 1961, for publication in the September, 1961, issue of the 
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in the VES which are performed in a Teleyebinocular (Keystone View 
Co.). Of these fourteen tests which are performed stereoscopically, 
nine are determined at the farpoint setting of the instrument and five 
at the nearpoint setting. These stereoscopic targets are selected from 
the familiar Keystone battery of targets. 

For each of the twenty tests, a five point rating scale was designed. 
This scale was constructed to divide the range of visual performance 
into five nearly equal steps, from the poorest performance to the best 
possible performance. For each step in the scale a descriptive phrase or 
a numerical value is provided to guide the clinician in evaluating the 
performance. The list of tests included and the appropriate scale desig- 
nations are shown in Figure 1. The minimum VES on this battery of 
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tests is twenty points, with the maximum possible score of one hundred 
points. Scoring details are as follows: 

1. Binocular Rotations—Penlight or pencil tip is used as a target. 
Circular movements of about twenty inches in diameter and at thirteen 
inches from the patient at a medium speed. Record the performance of 
the poorer eye. 

2. Monocular Rotations—Same procedure as for test 1. Occlude 
each eye in turn and record the performance of the poorer eye. 

3. Saccadic Fixations—The patient is shown two dissimilar 
targets, twenty inches apart and thirteen inches from him. His response 
is observed with the targets in the horizontal and vertical meridians. 
Record the performance of the poorer eye in the most difficult meridian. 

4. Near-to-Far Fixations—Farpoint fixation target at twenty 
feet; patient holds a nearpoint reading card. Upon command, patient 
shifts attention from one target to the other. 

5. Nearpoint of Convergence—Penlight is used as a target. Re- 
cord the objective break distance to the nearest one inch. 

6. Donders Amplitude of Accommodation—This push-up am- 
plitude test is performed with a standard reduced Snellen target. Con- 
vert the blur distance reported by the patient into diopters and compare 
to the standard norm for his age. 

7. Simultaneous Perception—Stereogram DB-10; stereoscope at 
infinity position. 

8. Fusion—Stereogram DB-4K; stereoscope at infinity position. 

9. Stereopsis—Stereogram DB-6D; stereoscope at infinity posi- 
tion. 

10. Accommodative Facility—Any farpoint stereogram may be 
used as a target as long as considerable detail is present; either the Pine 
fusion or the Brock stereograms are suitable for this purpose. The 
stereoscope is set at the infinity position. Insert a —2.50 D. sphere before 
one eye, alternately occlude slowly; reverse the position of the lens 
and repeat the alternate occlusion. Record the performance of the poorest 
eye. 


11. Lateral Phoria—Stereogram DB-9; stereoscope at infinity 
position. The phoria scale in Figure 1 is a double scale so that we can 
evaluate either an exophoric or esophoric response. The exophoric range 
is from 10.0 to 13.5; while the esophoric scale is from 9.0 to 5.5. 
Thus, an exophoric response of 11.5 would receive a score of 3, while 
an esophoric response of 7.5 would also receive a score of 3. Record 
the first response of the patient. 
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12. Vertical Phoria—Stereogram DB-8C; stereoscope at infinity 
position. 

13. Visual Efficiency O.D.—Stereogram DB-3D; stereoscope at 
infinity position. Convert patient signboard score into percentage score 
(see back of the stereogram). 

14. Visual Efficiency O.S.—Stereogram DB-2D; stereoscope at 
infinity position. Score in the same manner as test 13. 

15. Hand and Eye Coordination—Stereogram AN-1;  stereo- 
scope at infinity position. The patient has a pointer in each hand and 
is asked to advance the pointers simultaneously and touch each of the 
twelve numbers in turn. Record the poorest performance. 

16. Fusion—Stereogram DB-5K; stereoscope at nearpoint posi- 
tion. 

17. Macular Suppression—Any nearpoint stereogram may be 
used if it has a horizontal control mark on one side and a vertical control 
mark on the other. The stereogram is positioned at the nearpoint posi- 
tion of the stereoscope. 

18. Lateral Phoria—Stereogram DB-9; stereoscope at nearpoint 
position. The scale is a double scale so that both esophoric and exo- 
phoric responses can be recorded (see comments for test 11). Record 
the patient's first response as to the location of the arrow. 

19. Visual Efficiency O.D.—Stereogram DB-16; stereoscope at 
nearpoint position. Convert number response into percentage scale as 
given on reverse side of target. 

20. Visual Efficiency O.S.—Stereogram DB-17; stereoscope at 
nearpoint position. Record in the same manner as test 19. 

The combined total points for the twenty visual skills tests is 
designated as the Visual Efficiency Score or VES. This score is deter- 
mined for the patient beginning visual training and it is repeated after 
he has received twelve one-half hour training periods. The training 
periods were scheduled twice each week. 

THE EFFECT OF BASIC VISUAL TRAINING UPON VES 

For the purpose of this statistical study, two hundred visual 
training records were selected at random from our clinic files. The 
sample thus contains the gamut of visual problems which had been 
referred for visual training. The criterion for selection was that the 
patient had completed twelve training periods and that complete visual 
data were present. This basic training (the first twelve training periods) 
varied in content depending upon the nature of the visual problem. 
The monocular patients had received monocular rotations; monocular 
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VES 

Fig. 2 
fixations; gross form fusion and peripheral stereopsis training. The 
binocular patients had received monocular rotations; monocular fixa- 


tions; accommodative rock and modified updegrave training. 
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The training lenses and/or prism used varied with the type of 
visual problem. The exotrope received the aid of minus sphere lenses 
and base-in prism if needed. The esotrope received the maximum plus 
lenses for all near work. The hypertrope received the minimum amount 
of vertical prism necessary to induce a rudimentary binocular response. 
The high exophores were trained through maximum plus sphere lenses 
and the esophores through maximum base-in prism. Accommodative 
visual problems were trained through plus sphere lenses and base-out 
prism. 

The frequency distribution curves for the initial VES and for the 
retest after twelve visual training periods is presented in Figure 2. It 
will be noted that the initial VES (prior to visual training) for the 
sample is a mean of 64.66 (Standard deviation 14.63); the final VES 
(after visual training) is a mean of 79.54 (Standard deviation 11.34). 
Thus, for the two hundred patients comprising the sample, the basic 
visual training program of twelve periods resulted in an improvement 
of 14.88 VES units, which change is significant beyond the one per 
cent level. It will also be noted that there has been a decrease in data 
dispersion of 3.29 VES units after visual training. This lowered dis- 
persion is significant at beyond the one per cent level. 

The original data were divided into male-female categories and 
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the improvement in VES calculated for each group (see Figure 3). 
The female patients outgained the male by 2.95 VES units, but this 


difference was not statistically significant. 

To investigate if the learning of visual skills is influenced by age 
the original visual data were divided into three age groups, Group one 
(5-to-12 years of age), Group two (13-to-20 years of age) and Group 
three (over 20 years of age). The improvement in the VES after 
twelve periods of visual training was calculated for each of the three 
age groups (See Figure 4). Group one (5-to-12) had a mean improve- 
ment in the VES of 15.95 units: Group two (13-20) had a mean 
improvement in the VES of 17.20 units: Group three (over 20) had a 
mean improvement in the VES of 9.75 units. The older age group 
showed the least improvement in VES learning and the difference be- 
tween this group and the other two age groups was significant beyond 
the | per cent level. The higher improvement obtained by the medium 
age group (Group two) over the early age group (Group one) was not 
significant. 

We further investigated statistically the rate of VES learning 
after twelve training periods for the high exophores and the esophores. 
The exophores had a mean improvement in VES of 14.90 units, while 
the esophores scored an improvement of 13.85 units (See Figure 5). 
This difference of 1.05 units was not statistically significant. 
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The average patient entering the visual training department has a 
VES of 64.66 units. Thus it would seem that patients seeking visual 
care who score below this magnitude of the VES should be urged to 
take visual training. If time does not permit clinic training, we advise 
the patient to do home visual training. We have the patient report back 
after two months for a progress evaluation. If at this time the VES 
_is 80 or higher we consider that the patient has made satisfactory prog- 
ress. If the VES is still low at the time of the progress evaluation, we 
urge that they come in for more intense clinic training. The use of the 
VES has made it easier for the clinician to make a case presentation and 
it also makes it easier for the patient to understand that his visual per- 
formance status is not at a satisfactory level. 

SUMMARY 

We found that the female patients slightly outgained the male 
patients in progress in the visual training department as measured by 
VES. Further it was found that from the age level of 5 to 20 the VES 
learning rate was about the same. After twenty years of age however 
we found that the VES gain was significantly lower than for the two 
other age groups. We found no significant difference in VES learning 
rate for the exophores or esophores, although the exophores showed a 
slightly higher gain of 1.05 units. 

The use of the Visual Efficiency Score (VES) which is a com- 
posite score of twenty basic visual abilities has been found to be valuable 
as a means of presenting visual data to the patient, as a device for 
measuring progress of a patient as the result of wearing spectacles or 
visual training and to the clinician as an aid to the understanding of 
the visual status of his patient. 


ACADEMY POST-GRADUATE COURSES 


Advance registration tickets may now be ordered for the 83 Post- 
Graduate Courses to be given in Chicago, Illinois, December 6, 7 and 
8, 1961, at the Drake Hotel. An outline of these courses with an order 
form will be found on pages 466-479 of the August, 1961, issue of 
this publication. Interested optometrists may write to the American 
Academy of Optometry, 1506-1508 Foshay Tower, Minneapolis 2, 
Minnesota, requesting a free 16-page booklet giving all necessary in- 
formation. Advance registration is advised and the courses are open 
to all optometrists. 
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OPTOMETRIC-OPHTHALMOLOGICAL RELATIONSHIPS 

Any interested observer will note that optometric-ophthalmologi- 
cal relationships exist at two levels: first, at the level of the leadership 
of the official organizations of the two professions and, second, at the 
level of the individual practitioners of these two professions. A division 
of this sort in the interprofessional relationships of any two professions 
is quite artificial and arbitrary as these two levels of interprofessional 
relationships cannot be entirely distinct from each other. For the pur- 
pose of the discussion to follow, it will be convenient and reasonable 
for us to recognize the existence of these two levels of interprofessional 
relationships. Much could be written about the unsatisfactory opto- 
metric-ophthalmological relationships at the leadership levels of the 
official organizations of the two groups. However, this article will be 
limited, as much as possible, to the interprofessional relationships of 
the individual practitioners of the two professions as such relationships 
are influenced by the behavior of the optometrist. 
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Members of both professions are very much aware of the great 
amount of cooperation continually taking place between individual 
optometrists and individual ophthalmologists and the mutual respect 
which the individuals concerned have for each other. Such relationships 
work for the best interests of patients and will prevail in spite of the 
unsatisfactory relationships existing at the organizational levels of the 
two groups. 

While individual practitioners of the two groups are cooperating 
with each other, criticisms by the practitioners of each profession regard- 
ing the other are heard with disturbing frequency. Some of the criticisms 
no doubt are justified and arise out of acts committed by a certain few 
individuals lacking a decent sense of good will toward their fellow man. 
Some of the criticisms are unfortunate and arise through misunder- 
standings and poor communication between the practitioners of the 
two professions. Although only a small proportion of optometrists act 
in such a manner as to invite criticism, it is the responsibility of the 
individual optometrist to examine, and re-examine periodically, his 
professional conduct and his relationships to ophthalmologists to ensure 
that he gives no real basis for criticism. Of course. the same advice could 
be given to the ophthalmologists, but rightly our concern is with the 
conduct of the optometrist. 

What are the errors of conduct which the optometrist may per- 
petrate to lead to criticism by an ophthalmologist who may be essen- 
tially friendly and cooperative in his interprofessional activities? There 
are many such inadvertent errors of conduct. Without attempting to 
make an exhaustive study of all possible errors of conduct, we would 
cite the following representative examples. 

The complaint is heard at times that a certain optometrist is 
engaging illegally in the practice of medicine. This complaint when 
lodged against the individual optometrist by an unfriendly ophthal- 
mologist is often unreasonable and without foundation. However, 
friendly and cooperative ophthalmologists are also known to have 
made this complaint and even to have gone out of their way in pro- 
tecting the optometrist from the penalty of his illegal conduct. Illegal 
conduct of any sort by the optometrist cannot be justified. 

Upon making an initial referral to an ophthalmologist. the op- 
tometrist often assumes that he will receive the kind of cooperation he 
expects. How does an optometrist expect an ophthalmologist to coop- 
erate? It would be an exaggeration to say that there are as many differ- 
ent ways of expected cooperation as there are optometrists. Nonetheless. 
the different concepts of cooperation held by optometrists are so many 
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and so varied that only through extra-sensory perception could an 
ophthalmologist satisfy all his optometric sources of referrals. Unfortu- 
nately, some ophthalmologists have been taught by a commercial op- 
tometrist that cooperation means only returning the patient with a pre- 
scription for materials. One ophthalmologist, with whose practice the 
writer is acquainted, maintains a card file of the optometrists who refer 
patients to him. The file cards contain outlines of the various proce- 
dures to be followed in cooperating with the different optometrists. 
For mutual benefit and satisfaction, the optometrist should discuss 
frankly his concept of cooperation. Most ophthalmologists appreciate 
pathology and surgery referrals and are happy to comply with any 
reasonable requests of the optometrist. 

Some optometrists make referrals to an ophthalmologist with the 
request that the ophthalmologist limit his examination to a specific pur- 
pose. i.e., such as examination for glaucoma, retinal detachment, etc. 
Optometrists should realize and respect the fact that when the ophthal- 
mologist accepts a patient he has a moral and legal responsibility for 
the complete ocular welfare of that patient. The ophthalmologist who 
limits his examination to the degree that he could not testify as to the 
overall condition of the patient's eyes is negligent. It is proper for the 
optometrist in making referrals to an ophthalmologist to report what 
he knows or suspects about the condition of the patient's eyes. But 
that is all he should do. How the ophthalmologist services the patient 
should be left to his professional judgment. 

The optometrist’s acceptance of patients’ statements as facts and 
the use of these statements in criticism of the ophthalmologist is unrea- 
sonable and unfair to the ophthalmologist. Can one rely on the 
patient's statement, “The other doctor said I didn’t need spectacles,” 
when the optometrist’s examination shows the need for a lens pre- 
scription? Most likely, the patient has misunderstood the other doctor. 
The misunderstanding may have arisen out of the ophthalmologist's 
statement to the patient that he was not going to prescribe the lenses 
and that the optometrist would do so. A telephone call immediately to 
the ophthalmologist, perhaps in the presence of the patient, can straight- 
en out a problem of this kind. The optometrist should be aware that 
a patient's ability to comprehend and report accurately what transpires 
in the professional office is very limited. Is there an optometrist who 
hasn't had the experience of a patient saying. ‘““The last time | ws 
here, Doctor, you said . . .,"" with the patient's statement being entirely 
inaccurate and even ridiculous? The optometrist should not grasp 
suspiciously and over-sensitively upon a patient's report of what is said 
in another doctor's office. 
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Another source of strained optometric-ophthalmological relation- 
ships lies in complaints to the optometrist regarding fees charged to the 
patient by the ophthalmologist. Sometimes, the optometrist sides with 
the patient to the embarrassment of the ophthalmologist. The optome- 
trist has a responsibility to be well enough acquainted with the fee 
structure of the ophthalmologist to whom he refers a patient to be able 
to prepare the patient for the resulting financial obligation. If the 
financial obligation is likely to be beyond the means of the patient, the 
ophthalmologist should be forewarned. If advised properly, most oph- 
thalmologists will adjust their fees in accordance with the patient's 
ability to pay. 

Does the ophthalmologist have an ethical obligation to extend 
professional courtesy to the optometrist when rendering services to 
him or to his relatives? In medicine and in optometry, there is an 
ethical obligation for the practitioner in each profession to render serv- 
ices gratuitously for a fellow practitioner of his own profession and his 
immediate family dependents. Medicine and optometry are separate 
professions. Although the practice of extending courtesy on fees be- 
tween practitioners of the two professions is widespread, the professional 
ethical obligation does not transcend the boundaries of the two profes- 
sions. Thus, the optometrist who is favored by any fee courtesy by an 
ophthalmologist (or by any physician) should be duly grateful. His 
feelings should certainly not be injured if there is no fee courtesy for a 
non-dependent parent or child or some distant relative. 

How does the optometrist feel when someone requests that he 
examine an out-of-town relative upon little or no notice? How does 
the ophthalmologist feel when an optometrist requests an immediate 
appointment for an out-of-town relative? These situations disrupt 
schedules and lead to irritations. Of course, there is usually a good 
reason why the optometrist doesn’t refuse the request for such an im- 
mediate appointment. The ophthalmologist is similarly “‘over the 
barrel” in a like situation, for he does not wish to alienate the optome- 
trist and jeopardize a source of pathology and surgery referrals. The 
optometrist should diligently avoid placing the ophthalmologist in such 
an awkward situation. 

The continuation and expansion of good optometric-ophthal- 
mological relationships is very important from the standpoint of patient 
welfare. Conscientious practitioners of both professions place patient 
welfare above all other considerations. The ethical codes of both profes- 
sions demand this attitude of its members, notwithstanding the con- 
tradictory policies which have originated with the leadership of the 
professional organizations. 

LAWRENCE FITCH 
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TRANSACTIONS OF ACADEMY 


TRANSACTIONS OF THE 
AMERICAN ACADEMY OF OPTOMETRY 


A department devoted to announcements, reports, appointments, organization data, 
news, professional problems and ideals, as these relate to the Academy. 


PROGRAM FOR THE ANNUAL MEETING 

The program for the annual meeting of the American Academy 
of Optometry .is in its final stages of preparation. Under the able lead- 
ership of Dr. John Zettel. chairman of the Papers and Program Com- 
mittee, a veritable feast will be spread before the Fellows and their 
guests. It is an understatement to say that this is an outstanding pro- 
gram. It will set a standard of excellence for years to come. 

Fellows of the Academy are indeed fortunate to have such a re- 
warding opportunity as this annual event. Nowhere in the world is 
there a similar forum on vision science. Optometry, and particularly 
the Fellows of the Academy, can be proud of their sponsorship. Alto- 
gether some forty original papers will be presented in the four-day 
session. Each year an increasing number of scientists in allied fields 
choose this forum to present their research. This is truly a great event 
and you will want to be there and participate. 

The standards that have been maintained by the leadership of the 
Academy have resulted in a tradition of excellence which has made these 
research papers the most quoted source in optometric literature. These 
papers show the growth of optometry and the maturing and sophisti- 
cation of optometric visual science. They demonstrate, beyond ques- 
tion, the contributions of optometry to the welfare of mankind. 

A special note should be made of the Contact Lens Symposium, 
because of the high level of interest in this field. For years now this 
has been a particularly stimulating program presented by the top re- 
search people in this fast developing field. Original research papers are 
presented here months before they appear in print. This one part of 
the program is of such great importance to each Fellow’s private prac- 
tice that it is considered by many to be worth the trip to Chicago. 
You can not afford to miss it. 

For a quick stimulating look at what is coming the following are 
but a few of the papers planned for the meeting (the program will be 
printed in full in the October issue of the Journal). 


Visual Training and Contact Lenses. A Case Report. Louis Anapolle, O.D., 73 
Tremont Street, Boston 8, Massachusetts. 

Activities of the USAEHA in the Field of Vision and Allied Areas. Major Richard 
R. Buckius, Chief, Occupational Vision Branch, U. S. Army Environmental 
Hygiene Agency. Army Chemical Center, Maryland. 
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Recent Developments in Automotive Lighting. Paul L. Connolly, O.D., 1148 S. 
Woodward, Royal Oak. Michigan. 

“Corrected Curve’ Lenses and Lens Quality. Mr. John K. Davis, Research Center, 
American Optical Company, Southbridge, Massachusetts. 

Pupillography. Richard Feinberg, Ph.D., Chief Visual and Auditory Section. AM-12, 
Aviation Medical Service. Federal Aviation Agency, Washington 25, D. C. 
Undercorrection of Myopia and the ACA Ratio. Merton C. Flom, O.D., Ph.D., and 
Ellen Takahashi, O.D., School of Optometry, University of California. Berkeley, 

California. 

Lighting for Effective Seeing. Sylvester K. Guth, O.D., and A. A. Eastman, General 
Electric Company. Nela Park. Cleveland 12, Ohio. 

Effect of Aperture Size on Vergences. Frederick W. Hebbard, O.D., Ph.D., School of 
Optometry, The Ohio State University, Columbus 10, Ohio. 

Evaluation of a Rapid Stereopsis Test. R. A. Koetting, O.D., 2730 Watson Road, 
St. Louis, Missouri. and R. C. Mueller. O.D., 515 West Reed Street. Moberly, 
Missouri. 

Examining the Mentally Retarded Child. Elwood H. Kolb, O.D., 40 North Eighth 
Street, Allentown, Pennsylvania. 

Ocular Evaluation in Brain Injury Diagnosis. Michael J. Markow, O.D., 135 East 
Allegheny Avenue, Philadelphia 34, Pennsylvania. 

The Fracture Resistance of Industrially Damaged Safety Glass Lenses. Henry B. 
Peters, M.A.. O.D., Associate Clinical Professor, School of Optometry, Univer- 
sity of California, Berkeley 4, California. 

Factors Effecting the Size of the Blind Spot of Mariotte. Jerome M. McAllister, 2403 
Branard #2. Houston 6, Texas, sponsored by Chester H. Pheiffer, O.D., Ph.D.. 
and Theodore P. Grosvenor, O.D., Ph.D., College of Optometry, University of 
Houston, Houston, Texas. 

The Vision Part of Night Driving. Oscar W. Richards, Ph.D., Chief Biologist. 
American Optical Company, Southbridge, Massachusetts. 

The Quantitative Estimation of Vision. Historical Review. Vernon Ryan. O.D.. 
Pennsylvania State College of Optometry, 6100 North Twelfth Street, Phila- 
delphia 41, Pennsylvania. 

A Comparison of Corneal and Scleral Tonometry. A Clinical Study at Fort Jackson 
Hospital by Howard A. Dinsdale, Captain, M.C., and David Simon, Ist Lieu- 
tenant, MSC Paul F. Shulman, O.D., Illinois College of Optometry, 3241 South 
Michigan Boulevard, Chicago, Illinois. 

Home Screening of the Visual Fields. Bernard E. Vodnoy, O.D., 801 North Michi- 
gan Street, South Bend 1, Indiana. 

The Effect of Nearwork Illumination Level on Monkey Refraction. Francis A. Young, 
Ph.D., Department of Psychology, Washington State University, Pullman, Wash- 
ington. 

HENRY B. PETERS 
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New. .. Sophisticated 


Very new and quite 

sophisticated! Univer- 

sal’s new MOOD chassis 

shape has a subtle air of 

maturity; allure without 

pixyness. Accommodates mul- 

tifocal requirements, too. All 

women will love the touch of the 

exotic in the exquisite scroll and plume decoration of plaques and 
temples ... done in satin and gleaming finishes, in two colors. Ask to see 
this excitingly new frame in four new combinations of colors. 


NEW ERA OPTICAL COMPANY 
17 No. Wabash Avenue - Chicago 90, Ill. 
Established 1912 


TICALLY 
PRAC ELIMINATES THE “HUMAN ERROR” FACTOR! 


PC Nonscleral* Contact Lenses 
create new standards of accuracy 


EACH OPERATION NOW FULLY AUTOMATED! 


No NONSCLERAL'’ lens is left to hand guesswork. 
Each operation is fully automated—with devices created 
and produced in our own laboratories. 


Compare the difference . . . order PC’s automated 
lenses for your next Rx... 


Precision-Cosmet Company, Inc. 


529 South Seventh Street « Minneapolis 15, Minnesota « FEderal 3-5486 


OPTICAL PRODUCTS OF PROVEN PERFORMANCE 
© 1961 PC CO., INC, 


*|nquire about PC's 3 Day Contact Lens Fitting Course held in Minneapolis where complete facilities are available. 
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SATISFYING 
RX 
SERVICE 


is the infusion of many important elements 
The use only of recognized quality products The maintenance of a rigid inspection system 
Modern equipment and precision machinery in the processing of your prescriptions 


Highly skilled and experienced workmanship _A personal friendly Rx service adapted to 
Sales policies constructive for the Profession your Optometric needs 


TWIN CITY OPTICAL COMPANY 


MINNEAPOLIS MINNESOTA WILLMAR 
Fifty Years of Quality First 


BIND °EM... 
and you'll 
find them! 


Keep your copies of the AMERICAN JOURNAL OF OPTOMETRY 
AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY 
always available for quick, easy reference in attractive book form. 


January through December, 654 pages, (12 issues) bound in the best grade buckram, 
imprinted with your name on cover for $4.95. Annual index at back. 


Ship your 1960 Journals to us by parcel post. We will return your bound volume 
within 30 days. 


Full remittance must accompany order. 


PUBLISHERS’ AUTHORIZED BINDERY SERVICE 
430 West Erie Street Chicago 10, Illinois 
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Reviewers say: 

“This book is must reading and could 
well be used as a standard text in our opto- 
metric schools and colleges. 

. the book is written in straightfor- 
ward, easy to read English . 
ELMER S. FRIEDBERG, OD. F.A.A.O. 
Journal of the American Optometric 
Association 


“This book fills a long felt need in op- 
tometry. The phenomenal sale of this 
volume indicates that thousands of other 
optometrists will equally benefit by owning 
and using it regularly. The book should be 
read and then kept in full view in the re- 
fracting room where its presence on the 
desk of the optometrist will do much to 
assure patients who are apprehensive re- 
garding this pathology. 

Care. C. Kocn 
Secretary F.A.A.O. 
American Journal of Optometry 


Contents @ anatomical and physiological 
considerations ¢ symptoms and clinical 
picture @ ophthalmoscopy © gonioscopy 
the intraocular pressure @ tonometry 

visual fields @ etiology « the treatment of 
glaucoma e pathology miscellany 

© a summary of optometric tests for the 
detection of glaucoma 


Now in its 
Second Printing 


SYNOPSIS of 
GLAUCOMA for 
OPTOMETRISTS 


Arthur D. Shlaifer 
O.D., Ph.D., F.A.A.O. 


Pennsylvania State College of Optometry 


Usable for both the practicing optometrist 
and in the classroom, this book is the first in a 
series of home study courses, published by the 
American Academy of Optometry, intended to 
round out its work in postgraduate education. 
The author is a practitioner as well as an edu- 
cator. His work covers etiology, clinical signs, 
symptoms and screening tests used to facilitate 
the understanding of glaucoma detection and 
referral. 

The subject matter is designed to present the 
noticeable features of glaucoma to facilitate 
detection by the optometrist, and subsequent 
referral to an ophthalmologist. 

In addition to this information, all aspects 
of the disease are covered so that the optome- 
trist will be familiar with procedures used by 
the ophthalmologist in treating cases which he 
has referred. 

Now in its second printing, Synopsis of 
Glaucoma for Optometrists is being used in a 
number of postgraduate study courses. Optical 
distributors and manufacturers of ophthalmic 
supplies throughout the country have been suc- 
cessfully selling the book. 

It treats the subject matter authentically, 
briefly, yet completely, according to the 
American Academy of require- 

send for your copy now 
We will send post-free if remittance 
accompanies order. 
Canadian orders should be sent to 
MCAINSH AND Co., 


1251 Yonge Street 
Toronto 7, Canada 


BURGESS PUBLISHING COMPANY 


426 SOUTH SIXTH STREET 


MINNEAPOLIS 15, MINNESOTA 
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NOW—THE HYDRA-KIT BELONGS TO BARNES-HIND 


for best hygienic storage 
of contact lenses... 


THE 

HIND 
HYDRA- 
KIT 


After carefully evaluating the performance of all 
contact lens cases, Barnes-Hind judged 
the Hydra-Kit best. 
The Hydra-Kit is designed for complete immersion 
hydration of lenses in a soaking solution; 
immersion hydration is indispensable in keeping 
lenses clean, clear, and readily wettable. 
Cleanliness, clarity, and wettability can be 
hygienically assured only in @ specially formulated 
nonviscous soaking solution. 
And so the Hydra-Kit4s-fom and marketed by 
Barnes-Hind, manufacturers of the Must popular 
and widely used ne of contact lens 
s0lutions and accessories. 
The Hydra-Kit is a ul, cOmpact, leakproof case 
of unbreakable polyethylene, 
more than 10 times softer than the plastics 
used in contaét lenses. 
Furnished inthe completely equipped Barmes-Hind 
too. 

Re FINEST CONTACT LENS PRODU AL COME FROM 
ARNES-HIND 


oPHTHALMIC rhonuers. INC. 
895 KIFER ROAD, SUNNYVALE, CALIF. 
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